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POWER MANAGEMENT DEVICE

(57) A power management device (100) includes an
obtaining portion (101, ST4) for obtaining information on
power consumption from a plurality of electrical applianc-
es (200), a display portion (103), and a controller (101,
ST6) for causing the display portion to display information
on power consumption in the plurality of electrical appli-
ances obtained through the obtaining portion. In each
electrical appliance, a plurality of pieces of attribute in-
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carries out grouping of the plurality of electrical applianc-
es in a plurality of layers based on the plurality of pieces
of attribute information, and for each group categorized
through grouping into the plurality of layers, the controller
causes information on power consumptionin an electrical
appliance belonging to the group to be displayed.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a power man-
agement device managing electric power information on
power consumption in at least one electrical appliance,
and a method and a program for controlling a power man-
agement device.

BACKGROUND ART

[0002] Inrecentyears, from a point of view of environ-
mental conservation or energy issues, efforts for enhanc-
ing consciousness about energy conservation (hereinaf-
ter also referred to as "energy saving") in electrical ap-
pliances (mainly household electrical appliances) used
at home have been made. Energy saving is an attempt
to reduce an amount of energy consumption by efficiently
using energy or suppressing excessive energy consump-
tion. AHEMS (Home Energy Management System) has
been put into practical use for supporting such efforts.
By employing such a HEMS, power management or pow-
er control at home can more readily be achieved.
[0003] Inordertorealize energy saving, initially, a state
of power consumption in an electrical appliance should
be measured. Setting aside an electrical appliance hav-
ing means for measuring a state of power consumption,
an already existing electrical appliance should be provid-
ed with a meter in order to measure a state of power
consumption therein.

[0004] Inordertorealize energy saving, initially, a state
of power consumption in an electrical appliance should
be measured. In this connection, a power management
system disclosed in Japanese Patent Laying-Open No.
2011-120428 (PTD 1) measures electric power for each
branch breaker, groups results of measurement, and dis-
plays electric power usage in a list.

CITATION LIST
PATENT DOCUMENT

[0005] PTD 1: Japanese Patent Laying-Open No.
2011-120428

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] In the power management system disclosed in
Japanese Patent Laying-Open No. 2011-120428 (PTD
1) described above, however, electric poweris measured
for each branch breaker, and data is obtained and
grouped in accordance with a condition of installed
branch breakers. Therefore, itisimpossible to obtain data
on power consumption for each electrical appliance and
to group the data into information on a state of power
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consumption useful for a user for display.

[0007] The present invention was made to solve such
a problem, and an object thereof is to provide a power
management device capable of presenting information
on a state of power consumption in a plurality of electrical
appliances which is useful for a user, and a method and
a program for controlling a power management device.

SOLUTION TO PROBLEM

[0008] A power management device according to one
aspect ofthe presentinvention includes an obtaining por-
tion for obtaining information on power consumption from
a plurality of electrical appliances, a display portion, and
a controller for causing the display portion to display the
information on power consumption in the plurality of elec-
trical appliances obtained through the obtaining portion.
In each electrical appliance, a plurality of pieces of at-
tribute information are set in advance in association. The
controller carries out grouping of the plurality of electrical
appliances in a plurality of layers based on the plurality
of pieces of attribute information, and for each group cat-
egorized through grouping in the plurality of layers, the
controller causes information on power consumption in
an electrical appliance belonging to the group to be dis-
played.

[0009] Preferably, the controller can acceptan instruc-
tion for displaying the information on power consumption
in an electrical appliance belonging to each group, and
when the instruction is accepted, the controller causes
the information on power consumption in an electrical
appliance belonging to an upper group among the plu-
rality of electrical appliances to be displayed for each
electrical appliance.

[0010] In particular, the instruction is a selection in-
struction for each group, when the controller accepts the
selection instruction, the controller can cause the display
portion to display the information on power consumption
expanded for each group, for each electrical appliance
belonging to the group, the information on power con-
sumption for each electrical appliance belonging to the
selected group is displayed in a display region of the dis-
play portion, and the information on power consumption
for each electrical appliance belonging to a group not
displayed in the display region is displayed in the display
region of the display portion in response to an operation
instruction.

[0011] In particular, the information on power con-
sumption is at least one of consumed power and an
amount of consumed power in connection with the plu-
rality of electrical appliances, and the controller causes
at least one of consumed power and the amount of con-
sumed power to be displayed in an order in accordance
with a prescribed scheme for each electrical appliance
belonging to the selected group.

[0012] Preferably, the information on power consump-
tion is at least one of consumed power and an amount
of consumed power in connection with the plurality of
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electrical appliances, priority is set and allocated in ad-
vance to at least one piece of attribute information of the
plurality of pieces of attribute information, and the con-
troller causes, for each group categorized through group-
ing in the plurality of layers in accordance with the priority
allocated to the attribute information, at least one of total
consumed power and a total amount of consumed power
in electrical appliances belonging to the group to be dis-
played.

[0013] Preferably, the controller causes, for each
group categorized through grouping into the plurality of
layers, an object indicating information on power con-
sumptioninan electrical appliance belonging to the group
provided such that an instruction for selection can be
given to be displayed.

[0014] In particular, the object is displayed such that
objects in accordance with the number of electrical ap-
pliances belonging to each group are layered.

[0015] A method of controlling a power management
device according to one aspect of the present invention
includes the steps of obtaining, by the power manage-
ment device, information on power consumption from a
plurality of electrical appliances and displaying, by the
power management device, the obtained information on
power consumption in connection with the plurality of
electrical appliances on a display portion. In each elec-
trical appliance, a plurality of pieces of attribute informa-
tion are set in advance in association. The displaying
step includes the steps of carrying out, by the power man-
agement device, grouping of the plurality of electrical ap-
pliances in a plurality of layers based on the plurality of
pieces of attribute information and displaying, by the pow-
er management device, for each group categorized
through grouping into the plurality of layers, the informa-
tion on power consumption in an electrical appliance be-
longing to the group.

[0016] A program for controlling a power management
device according to one aspect of the present invention
is a program for controlling a power management device
having a display portion, and it causes a computer to
perform processing including the steps of obtaining, by
the computer, information on power consumption from a
plurality of electrical appliances and displaying, by the
computer, the obtained information on power consump-
tion in connection with the plurality of electrical applianc-
es on the display portion. In each electrical appliance, a
plurality of pieces of attribute information are set in ad-
vance in association. The displaying step includes the
steps of carrying out, by the computer, grouping of the
plurality of electrical appliances in a plurality of layers
based on the plurality of pieces of attribute information
and displaying, by the computer, for each group catego-
rized through grouping into the plurality of layers, the in-
formation on power consumption in an electrical appli-
ance belonging to the group.

[0017] According to one aspect of the present inven-
tion, a management system for managing measurement
information on power consumption in at least one elec-
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trical appliance is provided. The management system
includes first storage means for chronologically storing
for each meter, measurement information on power con-
sumption in the electrical appliance transmitted from the
meter associated with each electrical appliance, second
storage means for storing history information on associ-
ation between the meter and the electrical appliance, and
information output means for outputting, in response to
selection of an electrical appliance, electric power infor-
mation on the selected electrical appliance by extracting
measurement information corresponding to the selected
electrical appliance from measurement information
stored for each meter.

[0018] Preferably, the second storage means stores
as history information for each electrical appliance, time
at which association with the meter was activated and
information for identifying the associated meter.

[0019] Alternatively, preferably, the second storage
means stores as history information for each electrical
appliance, information for identifying a most recently as-
sociated meter.

[0020] Preferably, the management system further in-
cludes selection accepting means for providing a user
interface screen for accepting designation of an associ-
ated electrical appliance for each meter. The second stor-
age means updates contents in the history information
based on designation of an electrical appliance accepted
through the selection accepting means.

[0021] According to another aspect of the present in-
vention, a management device for managing measure-
ment information on power consumption in at least one
electrical applianceis provided. The management device
includes first storage means for chronologically storing
for each meter, measurement information transmitted
from a meter associated with each electrical appliance,
on power consumption in that electrical appliance, sec-
ond storage means for storing history information on as-
sociation between the meter and the electrical appliance,
and information output means for outputting, in response
to selection of an electrical appliance, electric power in-
formation on the selected electrical appliance by extract-
ing measurement information corresponding to the se-
lected electrical appliance from measurement informa-
tion stored for each meter.

[0022] According to yet another aspect of the present
invention, a management program for managing meas-
urement information on power consumption in at least
one electrical appliance causes a computer to function
as first storage means for chronologically storing for each
meter, measurement information transmitted from a me-
ter associated with each electrical appliance, on power
consumption in that electrical appliance, second storage
means for storing history information on association be-
tween the meter and the electrical appliance, and infor-
mation output means for outputting, in response to se-
lection of an electrical appliance, electric power informa-
tion on the selected electrical appliance by extracting
measurement information corresponding to the selected
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electrical appliance from measurement information
stored for each meter.

[0023] According to yet another aspect of the present
invention, a management system for managing meas-
urement information on power consumption in at least
one electrical appliance is provided. The management
system includes obtaining means for obtaining measure-
ment information transmitted from a meter associated
with each electrical appliance, on power consumption in
that electrical appliance, and storage means for chrono-
logically storing measurement information obtained from
each meterin association with a corresponding electrical
appliance, based on correspondence between a meter
and an electrical appliance set in advance.

[0024] Preferably, the management system further in-
cludes information output means for outputting electric
power information on each electrical appliance, based
on the measurement information stored in the storage
means.

[0025] Preferably, the management system further in-
cludes selection accepting means for providing a user
interface screen for accepting designation of an associ-
ated electrical appliance for each meter.

[0026] Preferably, the storage means stores the meas-
urement information together with information for identi-
fying a meter which conducts measurement.

[0027] According to yet another aspect of the present
invention, a management device for managing measure-
ment information on power consumption in at least one
electrical appliance is provided. The management device
includes obtaining means for obtaining measurement in-
formation transmitted from a meter associated with each
electrical appliance, on power consumption in that elec-
trical appliance, and storage means for chronologically
storing measurement information obtained from each
meter in association with a corresponding electrical ap-
pliance, based on correspondence between a meter and
an electrical appliance set in advance.

[0028] According to yet another aspect of the present
invention, a management program for managing meas-
urement information on power consumption in at least
one electrical appliance is provided. The management
program causes a computer to function as obtaining
means for obtaining measurement information transmit-
ted from a meter associated with each electrical appli-
ance, on power consumption in that electrical appliance,
and storage means for chronologically storing measure-
ment information obtained from each meter in associa-
tion with a corresponding electrical appliance, based on
correspondence between a meter and an electrical ap-
pliance set in advance.

ADVANTAGEOUS EFFECTS OF INVENTION

[0029] According to the present invention, information
on a state of power consumption in a plurality of electrical
appliances which is useful for a user is presented.
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BRIEF DESCRIPTION OF DRAWINGS
[0030]

Fig. 1 is a schematic diagram showing an overall
configuration of a power system including a man-
agement system according to an embodiment of the
present invention.

Fig. 2 is a schematic diagram showing a hardware
configuration of a display device included in the man-
agement system according to the embodiment of the
present invention.

Fig. 3 is a schematic diagram showing a hardware
configuration of a data storage device included in
the management system according to the embodi-
ment of the present invention.

Fig. 4 is an external view of a meter included in the
management system according to the embodiment
of the present invention.

Fig. 5 is a schematic diagram showing a hardware
configuration of the meter included in the manage-
ment system according to the embodiment of the
present invention.

Fig. 6 is a diagram for illustrating a problem ad-
dressed by the embodiment of the present invention.
Fig. 7 is a diagram for illustrating a problem ad-
dressed by the embodiment of the present invention.
Fig. 8 is a diagram for illustrating outlines of solving
means in the embodiment of the present invention.
Fig. 9 is a diagram showing one example of a data
structure in a table used in the management system
according to a first embodiment of the present inven-
tion.

Fig. 10 is a diagram for illustrating processing for
outputting electric power information in the manage-
ment system according to the first embodiment of
the present invention.

Fig. 11 is a diagram showing a display example of
electric power information provided in the manage-
ment system according to the first embodiment of
the present invention.

Fig. 12is a sequence diagram showing a processing
procedure in the management system according to
the first embodiment of the present invention.

Fig. 13 is a diagram showing one example of a user
interface screen involved with an operation for
changing setting provided in the management sys-
tem according to the first embodiment of the present
invention.

Fig. 14 is a diagram showing one example of a user
interface screen involved with an operation for
changing setting provided in the management sys-
tem according to the first embodiment of the present
invention.

Fig. 15 is a diagram showing one example of a user
interface screen involved with an operation for
changing setting provided in the management sys-
tem according to the first embodiment of the present
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invention.

Fig. 16 is a diagram showing one example of a user
interface screen involved with an operation for
changing setting provided in the management sys-
tem according to the first embodiment of the present
invention.

Fig. 17 is a diagram showing one example of a user
interface screen involved with an operation for
changing setting provided in the management sys-
tem according to the first embodiment of the present
invention.

Fig. 18 is a diagram for illustrating processing for
correcting measurement information in the manage-
ment system according to the embodiment of the
present invention.

Fig. 19 is a diagram showing one example of a data
structure in a history information table used in the
management system according to a first variation of
the first embodiment of the present invention.

Fig. 20 is a diagram showing one example of a data
structure in a measurement information table used
in the management system according to a second
variation of the first embodiment of the present in-
vention.

Fig. 21 is a schematic diagram showing an overall
configuration of a power system including a home
controller according to a third variation of the first
embodiment of the present invention.

Fig. 22 is a schematic diagram showing a hardware
configuration of the home controller according to the
third variation of the first embodiment of the present
invention.

Fig. 23 is a diagram for illustrating processing for
storing measurement information in the manage-
ment system according to a second embodiment of
the present invention.

Fig. 24 is a diagram showing one example of a data
structure in a table used in the management system
according to the second embodiment of the present
invention.

Fig. 25 is a sequence diagram showing a processing
procedure in the management system according to
the second embodiment of the present invention.
Fig. 26 is a diagram showing one example of a data
structure in a measurement information table used
in a management system according to a first varia-
tion of the second embodiment of the presentinven-
tion.

Fig. 27 is adiagramillustrating a household electrical
appliance monitor screen displayed on a display 103
of a display device 100 according to a third embod-
iment of the present invention.

Fig. 28 is a diagram illustrating a group detail screen
displayed on display 103 of display device 100 ac-
cording to the third embodiment of the present in-
vention.

Fig. 29 is a main flowchart illustrating processing for
display on display device 100 according to the third
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embodiment of the present invention.

Fig. 30 is a flowchart illustrating processing for dis-
playing a management screen according to the third
embodiment of the present invention.

Fig. 31 is a flowchart illustrating processing for dis-
playing a household electrical appliance monitor
screen according to the third embodiment of the
present invention.

Fig. 32 is a flowchart illustrating processing for dis-
playing a group detail screen according to the third
embodiment of the present invention.

Fig. 33 is a diagram illustrating a concept of expan-
sion processing in the processing for displaying the
group detail screen according to the third embodi-
ment of the present invention.

Fig. 34 isadiagramillustrating a variation of a house-
hold electrical appliance monitor screen according
to the third embodiment of the present invention.
Fig. 35 is a diagram illustrating another variation of
the household electrical appliance monitor screen
according to the third embodiment of the present in-
vention.

Fig. 36 is a diagram illustrating a variation of a form
of a power management object according to the third
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0031] An embodiment of the present invention will be
described hereinafter with reference to the drawings. In
the description below, the same elements have the same
reference characters allotted. Their label and function
are also identical. Therefore, detailed description thereof
will not be repeated.

[A. Overall Configuration of System]

[0032] A managementsystem according to the present
embodiment manages measurement information on
power consumption in at least one electrical appliance.
A photovoltaic power generation apparatus or a fuel cell
may be managed, and in this case, the management sys-
tem according to the present embodiment may manage
measurement information on power generation in addi-
tion to or instead of measurement information on power
consumption.

[0033] Measurementinformationand electric powerin-
formation output based on the measurement information
herein refer to a concept including various types of infor-
mation involved with power consumption/power genera-
tion in a corresponding electrical appliance. More spe-
cifically, measurement information and electric power in-
formation include instantaneous electric power supplied
and received to and from a corresponding appliance to
be measured (electrical appliance) (hereinafter simply
also referred to as "electric power") (unit: W or kW) and
an amount of electric power (unit: Wh or kWh) which is
an accumulated amount of electric power over a pre-
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scribed period of time. In addition, measurement infor-
mation and electric power information herein may include
a physical quantity relating directly or indirectly to power
consumption/power generation in a corresponding appli-
ance to be measured (electrical appliance) such as a
voltage, a current, a temperature, a humidity, illumina-
tion, brightness, an instantaneous flow rate or accumu-
lated usage of such a fuel as a gas, and an instantaneous
flow rate or accumulated usage of such a fluid as water.
Among these physical quantities, a voltage and a current
directly relate to electric power or an amount of electric
power, a temperature and a humidity relate, for example,
to electric power consumed in an air-conditioner, and il-
lumination and brightness relate, for example, to electric
power consumed in a lighting fixture. An instantaneous
flow rate and accumulated usage of a fuel relate to an
amount of heat generated in combustion thereof, and it
further also relates to electric power consumed in an air-
conditioner with increase in room temperature due to the
amount of heat. Alternatively, in a case that a fuel is sup-
plied to a fuel cell, an instantaneous flow rate and accu-
mulated usage of the fuel relate to generated electric
power or an amount of generated electric power. An in-
stantaneous flow rate and accumulated usage of such a
fluid as water typically relate to an amount involved with
such work as household chores, and further also relates
to electric power consumed in a washing machine or a
dish washer supporting such work as household chores.
Naturally, other than the physical quantities described
above, various types of physical quantities can also be
managed depending on electrical appliances existing in
applications of interest.

[0034] Though a power systemincluding one electrical
appliance or a plurality of electrical appliances used in
premises will be described hereinafter by way of exam-
ple, the present invention is not applied solely to such a
power system. Namely, the present invention is applica-
ble to any configuration so long as it obtains measure-
ment information with the use of a meter.

[0035] An electrical appliance herein refers to a con-
cept including any of an appliance operating with exter-
nally supplied electric power and an appliance generating
power with some kind of energy. The premises include
a residential house and an office.

[0036] Fig. 1is a schematic diagram showing an over-
all configuration of a power system 1 including a man-
agement system 2 according to an embodiment of the
present invention. Referring to Fig, 1, power system 1
according to the present embodiment is installed in
premises such as in aresidential house or an office. More
specifically, power system 1 includes a plurality of house-
hold electrical appliances as electrical appliances con-
suming electric power. Fig. 1 illustrates as household
electrical appliances, an air-conditioner 200A installed in
the premises, atelevision 200B, a microwave oven 200C,
a refrigerator 200D, and a lighting fixture 200E (collec-
tively also referred to as "electrical appliance 200"), with-
out limited thereto. Power system 1 includes a photo-
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voltaic power generation apparatus 200X as an electrical
appliance generating electric power and a rechargeable
battery 200Y for charging/discharging electric power. Re-
chargeable battery 200Y may be installed in a residential
house, or a rechargeable battery for a car may also serve
as a rechargeable battery for a residential house.
[0037] Power system 1 further includes a power con-
ditioner 200Z connected to a plurality of household elec-
trical appliances, photovoltaic power generation appara-
tus 200X, rechargeable battery 200Y, and an electricity
system (such as commercial electric power provided by
a power company), for controlling electric power. Power
conditioner 200Z brings electric power generated by pho-
tovoltaic power generation apparatus 200X, charge and
discharge electric power to and from rechargeable bat-
tery 200Y, and electric power purchased from the elec-
tricity system in balance, from a point of view of efficiency,
and then supplies electric power to electrical appliance
200 through a power line 402.

[0038] Management system 2 included in power sys-
tem 1 includes management system 2 for monitoring and
controlling meters 400A to 400E associated with electri-
cal appliance 200, photovoltaic power generation appa-
ratus 200X, rechargeable battery 200Y, and power con-
ditioner 200Z. Management system 2 can communicate
data with meters 400A to 400E associated with electrical
appliance 200, photovoltaic power generation apparatus
200X, rechargeable battery 200Y, and power conditioner
2002, through a wired or wireless network 401.

[0039] Though any network can be made use of as
network 401, such a wired network as Ethernet (trade-
mark) or PLC (Power Line Communications) can be em-
ployed. Such a wireless network as wireless LAN (Local
Area Network) complying with IEEE 802.11 specifica-
tions, ZigBee (trademark), Bluetooth (trademark), or an
infrared communication scheme can be employed. A plu-
rality of communication schemes may be combined.
[0040] Meter 400 is associated with any electrical ap-
pliance 200, and it measures information on power con-
sumption in associated electrical appliance 200 and
transmits measurement information to management sys-
tem 2. Typically, what is called a power measurement
device arranged between power line 402 and a plug of
electrical appliance 200 for measuring a state of power
consumption is employed as meter 400.

[0041] Inthe example showninFig. 1, five meters 400A
to 400E are electrically connected to power line 402. A
plug 250A of air-conditioner 200A is connected to meter
400A, a plug 250B of television 200B is connected to
meter 400B, a plug 250C of microwave oven 200C is
connected to meter 400C, a plug 250D of refrigerator
200D is connected to meter 400D, and a plug 250E of
lighting fixture 200E is connected to meter 400E. There-
fore, meters 400A to 400E obtain measurement informa-
tion on power consumption in air-conditioner 200A, tel-
evision 200B, microwave oven 200C, refrigerator 200D,
and lighting fixture 200E, respectively.

[0042] Management system 2 includes a data storage
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device 300 and a display device 100. Data storage device
300 stores measurement information on power con-
sumption transmitted from meter 400 associated with
each electrical appliance 200. Display device 100 pro-
vides a user interface for presenting to a user, a state of
power consumption/generation in power system 1 or ac-
cepting aninstruction about power managementin power
system 1 from the user. Display device 100 displays a
graph of power consumption based on measurement in-
formation on power consumption stored in data storage
device 300. Display device 100 may be portable, attach-
able/detachable to/from a base arranged on a table, or
fixed to awall of aroom. Though Fig. 1 shows an example
in which a plurality of display devices 100 are provided,
a single display device 100 alone can provide a function
or processing according to the present embodiment.
[0043] Though Fig. 1 exemplifies management system
2 in which display device 100 and data storage device
300 are separate from each other, such a management
device (a home controller by way of example) that these
functions are integrated as a single device may be mount-
ed. Such a mount example will be described later.

[B. Device Configuration]

[0044] A hardware configuration of a main device con-
stituting power system 1 shown in Fig. 1 will now be de-
scribed.

(b1: Display Device 100)

[0045] Fig. 2 is a schematic diagram showing a hard-
ware configuration of display device 100 included in man-
agement system 2 according to the embodiment of the
present invention. Referring to Fig. 2, display device 100
includes a CPU (Central Processing Unit) 101, a touch
panel 102 including a display 103 and a tablet 104, an
operation button 105, a communication interface 106, an
output interface 107, an input interface 108, a hard disk
109, a memory 110, and a speaker 111.

[0046] CPU 101 is a processing entity responsible for
overall processing in display device 100, and provides
various functions as will be described later by executing
aprogram stored in advance in memory 110. Inresponse
to an operation input from a user through tablet 104 or
operation button 105, CPU 101 performs processing in-
dicated through the operation by the user. Such an in-
struction includes an instruction about activation/inacti-
vation of electrical appliance 200, an instruction for power
conditioner 200Z about change in control mode, and an
instruction for displaying a current or past power man-
agement state.

[0047] Touch panel 102 is a device providing a user
interface, and it presents to a user various types of infor-
mation in response an order from CPU 101 and outputs
to CPU 101 an instruction input from the user. More spe-
cifically, display 103 is implemented, for example, by an
LCD (Liquid Crystal Display) or an organic EL (Electro
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Luminescence) display, and displays animage onits dis-
play surface. Tablet 104 detects a touch operation with
a user’s finger and outputs a coordinate value indicating
a position of the touch operation to CPU 101. In the
present embodiment, tablet 104 is provided in corre-
spondence with a display surface of display 103. Display
device 100, however, does not necessarily have to in-
clude a touch panel, and it should only be able to present
various types of information to the user.

[0048] Operation button 105 is input means for accept-
ing an operation from a user, and typically, one operation
button or a plurality of operation buttons is/are arranged
on a surface of display device 100. Typically, operation
button 105 includes a plurality of buttons or keys such
as an enter button, a back button, a direction button, and
anumeric key. When an operation by a user is accepted,
operation button 105 outputs to CPU 101, information
indicating the operation by the user.

[0049] Communication interface 106 communicates
data with data storage device 300, meter 400, photo-
voltaic power generation apparatus 200X, rechargeable
battery 200Y, and power conditioner 200Z in response
to an order from CPU 101. More specifically, communi-
cation interface 106 makes use of Ethernet (trademark),
PLC (Power Line Communications), wireless LAN (Local
Area Network) complying with IEEE 802.11 specifica-
tions, ZigBee (trademark), Bluetooth (trademark), or an
infrared communication scheme as described above.
[0050] Output interface 107 mediates exchange of an
internal command between CPU 101 and display 103.
Input interface 108 mediates exchange of an internal
command between tablet 104 and/or operation button
105 and CPU 101.

[0051] Hard disk 109 stores various types of data nec-
essary for information processing in display device 100.
Details of the various types of data will be described later.
[0052] Memory 110 is implemented by a RAM (Ran-
dom Access Memory) representing a volatile storage de-
vice or a ROM (Read-Only Memory) representing a non-
volatile storage device, and stores a program executed
by CPU 101 or work data necessary for execution of a
program by CPU 101.

[0053] Speaker 111 is an audio device and outputs
voice and sound in response to an order from CPU 101.
A clock 112 is time counting means and it gives a re-
sponse of current date and time to CPU 101 in response
to an order from CPU 101.

[0054] Hard disk 109 and/or memory 110 may be im-
plemented by a storage medium connected through a
communication interface. For such a storage medium, a
semiconductor storage medium such as a flash memory,
a mask ROM, an EPROM (Electronically Programmable
Read-Only Memory), an EEPROM (Electronically Eras-
able Programmable Read-Only Memory), or an IC (Inte-
grated Circuit) card, an optical disc storage medium such
as a CD-ROM (Compact Disc-Read Only Memory) or a
DVD-ROM (Digital Versatile Disk-Read Only Memory),
a magneto-optical disc storage medium such as an MO
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(Magnetic Optical Disc) or an MD (Mini Disc), or a mag-
netic storage medium such as an FD (Flexible Disk), a
magnetic tape, or a cassette tape can be employed.
[0055] Information processing in display device 100 is
implemented as CPU 101 executes a program in coor-
dination with a peripheral hardware component. In gen-
eral, such a program is installed in advance in memory
110.

[0056] Such aprogram may be provided as distributed
as stored in any storage medium. Alternatively, such a
program may be provided by downloading from a server
device (or another device) connected to the Internet.
Namely, a stored programis read from a storage medium
or a program is obtained through downloading from a
server device, and then once stored in memory 110.
Then, CPU 101 extracts the program stored in memory
110 in an executable format and then executes the pro-
gram. As a storage medium storing such a program, a
semiconductor storage medium such as a flash memory,
a mask ROM, an EPROM, an EEPROM, or an IC card,
an optical disc storage medium such as a CD-ROM or a
DVD-ROM, a magneto-optical disc storage medium such
as an MO or an MD, or a magnetic storage medium such
as an FD, a magnetic tape, or a cassette tape can be
employed.

[0057] Instead of installing in advance a program in
memory 110, a program stored in another system or a
device may be read and executed by CPU 101.

[0058] The function according to the present embodi-
ment may be implemented as a program read from a
storage medium is written in a memory mounted on a
function expansion board or a function expansion unit
attached to a computer, and thereafter an operation por-
tion (such as a CPU) mounted on the function expansion
board or the function expansion unit performs necessary
processing in its entirety or in part in accordance with the
program.

[0059] Not only all functions according to the present
embodiment are implemented as CPU 101 executes a
program, but also the function according to the present
embodiment may be implemented as an operating sys-
tem (OS) executed on a computer performs necessary
processing in its entirety or in part in accordance with the
program.

[0060] In a case that software as described above im-
plements the function according to the present embodi-
ment, a program itself read from a storage medium or a
storage medium storing a program implements one form
of the present invention.

[0061] The program hereinincludes notonly aprogram
directly executable by CPU 101, but also a program in
the form of a source program, a compressed program,
and an encrypted program.

(b2: Data Storage Device 300)

[0062] Fig. 3 is a schematic diagram showing a hard-
ware configuration of data storage device 300 included
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in management system 2 according to the embodiment
of the present invention. Referring to Fig. 3, data storage
device 300 includes a CPU 301, a hard disk 302, a mem-
ory 303, a communication interface 304, and a clock 305.
[0063] CPU 301 is a processing entity responsible for
overall processing in data storage device 300, and pro-
vides various functions as will be described later by ex-
ecuting a program stored in advance in memory 303.
[0064] Hard disk 302 stores measurement information
on power consumption transmitted from meters 400A to
400E. Details of processing for storing this measurement
information will be described later.

[0065] Memory 303 is implemented by a RAM repre-
senting a volatile storage device or a ROM representing
a non-volatile storage device and stores a program ex-
ecuted by CPU 301 or work data necessary for execution
of a program by CPU 301.

[0066] Communication interface 304 communicates
data with display device 100, data storage device 300,
meter 400, photovoltaic power generation apparatus
200X, rechargeable battery 200Y, and power conditioner
200Zinresponsetoanorderfrom CPU 301. Since details
thereof are similar to those of communication interface
106 (Fig. 2) described above, detailed description will not
be repeated.

[0067] Clock 305 is time counting means and it gives
a response of current date and time to CPU 301 in re-
sponse to an order from CPU 301.

[0068] As described in connection with hard disk 109
and/or memory 110 shown in Fig. 2, hard disk 302 and/or
memory 303 may be implemented by a storage medium
connected through a communication interface. Detailed
description of a storage medium will not be repeated
here.

[0069] Information processing in data storage device
300 is implemented as CPU 301 executes a program in
coordination with a peripheral hardware component. In
general, such a program is installed in advance in mem-
ory 303. Since distribution and processing in execution
of such a program are similar to those of the program
directed to display device 100 described above, detailed
description will not be repeated.

(b3: Meter 400)

[0070] Fig. 4 is an external view of meter 400 included
in management system 2 according to the embodiment
of the present invention. Here, Fig. 4 (a) shows a per-
spective view including a socket 4001 of meter 400, Fig.
4 (b) shows a side view of meter 400, and Fig. 4 (c) shows
a perspective view including a plug 4002 of meter 400.
Fig. 5 is a schematic diagram showing a hardware con-
figuration of meter 400 included in management system
2 according to the embodiment of the present invention.
[0071] Referring to Figs. 4(a) to 4(c), meter 400 is ar-
ranged as interposed between a socket for supplying
electric power which flows through power line 402 and a
plug of electrical appliance 200. More specifically, refer-
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ring to Fig. 4 (a), socket 4001 for reception of a plug is
provided in a surface 4051 of meter 400. Referring to
Figs. 4 (b) and 4 (c), plug 4002 is provided in a surface
4053 which is a surface opposite to surface 4051 of meter
400. The plug of electrical appliance 200 is inserted in
socket 4001 and plug 4002 is inserted in a socket (re-
ceptacle/outlet) for supplying electric power through
power line 402 provided in premises.

[0072] Meter 400 having a smaller thickness is pre-
ferred, and hence a thickness of a side surface 4052 is
designed to be as small as possible.

[0073] AnLED 4041 and a setting button 4042 are fur-
ther provided on surface 4051 of meter 400. LED 4041
indicates a status of data processing in meter 400. More
specifically, in accordance with a status of data process-
ing, LED 4041 is turned on or off, is caused to blink, is
varied in period of blinking, or is varied in color of emis-
sion. Setting button 4042 is input means for accepting
an operation from a user, and when it is operated by a
user, initial setting in meter 400 is started.

[0074] Referring to Fig. 5, meter 400 includes, in ad-
dition to socket 4001, plug 4002, LED 4041, and setting
button 4042, a pair of main lines 4004 and 4005 electri-
cally connecting socket 4001 and plug 4002 to each oth-
er, a shunt resistor 4003 interposed in main line 4005, a
power supply portion 4007, an electric power detection
portion 4010, a communication module 4020, and an an-
tenna 4030.

[0075] Electric power detection portion 4010 detects
electric power which flows from plug 4002 to socket4001.
More specifically, electric power detection portion 4010
includes a voltage input ADC (Analog to Digital Convert-
er) 4011, a current input ADC 4012, a multiplier 4013,
and a digital/frequency conversion portion 4014.

[0076] Voltage input ADC 4011 is connected to main
lines 4004 and 4005 through lines V1P and V1N. Voltage
input ADC 4011 outputs a digital signal indicating a volt-
age produced between main lines (potential difference)
to multiplier 4013.

[0077] Currentinput ADC 4012 is electrically connect-
ed through lines V2P and V2N to opposing ends of shunt
resistor 4003 interposed in main line 4005. Shunt resistor
4003 is a small (several hundred micro Q) resistor used
for measuring a value of a current which flows. Current
input ADC 4012 outputs a digital signal indicating a value
for a current which flows through shunt resistor 4003 to
multiplier 4013.

[0078] Multiplier 4013 multiplies a digital signal (a volt-
age value) from voltage input ADC 4011 by a digital signal
(a current value) from current input ADC 4012, and out-
puts a digital signal indicating a resultant value (con-
sumed power/unit: W or kW) to digital/frequency conver-
sion portion 4014.

[0079] Digital/frequency conversion portion 4014 con-
verts the digital signal from multiplier 4013 into a frequen-
cy signal and outputs the resultant frequency signal to
communication module 4020.

[0080] Power supply portion 4007 supplies electric
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power to each component in meter 400. Power supply
portion 4007 is connected to main lines 4004 and 4005,
and makes use of some of electric power which flows
from plug 4002 to socket 4001 as electric power for op-
eration of meter 400. Power supply portion 4007 converts
AC power into DC power and thereafter supplies the DC
power to electric power detection portion 4010 and com-
munication module 4020.

[0081] Communication module 4020 sends a radio sig-
nal indicating consumed power in an electrical appliance
connected to socket 4001, which was calculated by elec-
tric power detection portion 4010, through antenna 4030.
More specifically, communication module 4020 includes
aCPU4021,aR0OM4022,aRAM4023,a GPIO (General
Purpose Input/Output) 4024, and a radio frequency (RF)
portion 4025.

[0082] GPIO 4024 receives a frequency signal input
from digital/frequency conversion portion 4014 and out-
puts information on the frequency signal to CPU 4021.
[0083] CPU 4021 data-converts information on the fre-
quency signal from GPIO 4021 in accordance with a pre-
scribed logic, and outputs a result thereof to RF portion
4025. RF portion 4025 generates a radio signal by mod-
ulating carrierwaves based on a result of data conversion
from CPU 4021. The radio signal generated in RF portion
4025 is transmitted through antenna 4030.

[0084] CPU4021implements processing as described
above by executing a program stored in advance in ROM
4022. RAM 4023 stores work data necessary for execu-
tion of a program by CPU 4021.

[C. Problems]

[0085] Problems addressed by management system
2 according to the present embodiment will now be de-
scribed.

[0086] Figs. 6 and 7 are diagrams for illustrating prob-
lems addressed by the embodiment of the present inven-
tion.

[0087] For example, electrical appliance 200 connect-
ed to the same meter 400 may be changed by replace-
ment purchase/additional purchase of electrical appli-
ance 200 or redecoration of a room. Referring to Fig. 6,
for example, it is possible that a connection target of tel-
evision 200B is changed to meter 400C by changing a
position of installation of television 200B connected to
meter 400B.

[0088] As described above, meter 400 can easily
measure information on power consumption in electrical
appliance 200 as arranged between a socket (recepta-
cle/outlet) for supplying electric power which is provided
in premises and a plug of electrical appliance 200. There-
fore, a position of arrangement of meter 400 canrelatively
freely be determined. Therefore, with attention being paid
to a certain meter 400, electrical appliance 200 to be
measured may frequently be changed.

[0089] Measurementinformation transmitted from me-
ter 400 basically does not include information for speci-
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fying electrical appliance 200 to be measured. Namely,
in general, meter 400 does not have information for iden-
tifying connected electrical appliance 200.

[0090] A conventional system has not been able to ad-
dress change in electrical appliance 200 connected to
such a meter 400. Namely, though information on an
electrical appliance connected to each meter may have
been set in the conventional system, it has not held in-
formation on which electrical appliance 200 had been
connected to which meter 400 and when it had been con-
nected, and hence incorrect information may be output
to a user.

[0091] For example, it is possible that electrical appli-
ances connected to three meters A to C are changed as
shown in Fig. 7. In Fig. 7, to meter A, a refrigerator was
connected until 17:50 on July 2, 2011 and a television is
subsequently connected.

[0092] In a case that history of electrical appliance 200
which has been connected to meter A is not appropriately
managed, for example, when information on power con-
sumption (such as a graph showing temporal transition
of an amount of consumed power) is output at the "cur-
rent" stage, incorrect information will be displayed.
Namely, information measured for the refrigerator is in-
troduced in a graph for the television. Alternatively, infor-
mation measured for the television may be introduced in
a graph for the refrigerator.

[D. Outlines of Solving Means]

[0093] Managementsystem 2 according to the present
embodiment solves the problem of introduction of meas-
urement information as described above, by appropriate-
ly managing association between meter 400 and electri-
calappliance 200. The following two approaches are con-
sidered for solving such a problem.

[0094] Fig.8isadiagram forillustrating outlines of solv-
ing means in the embodiment of the present invention.
Fig. 8 (a) shows a first approach and Fig. 8 (b) shows a
second approach.

[0095] Referring to Fig. 8 (a), in the first approach,
measurement information is chronologically stored for
each meter 400 (a measurement information table 350)
and history information on association between meter
400 and electrical appliance 200 is held (a history infor-
mation table 150). When output of electric power infor-
mation on any electrical appliance 200 is requested, con-
tents in history information table 150 are referred to and
necessary measurement information is extracted from
measurement information table 350, such that electric
power information on selected electrical appliance 200
is generated and output.

[0096] Thus, by saving measurement information
measured by meter 400 as it is in measurement informa-
tion table 350, even an error in association between me-
ter 400 and electrical appliance 200 (appliance to be
measured) can subsequently be addressed. Any of a
case that the same management entity manages meas-

10

15

20

25

30

35

40

45

50

55

10

urement information table 350 and history information
table 150 and a case that different management entities
manage them, respectively, can be addressed, For ex-
ample, such a form that data storage device 300 holds
measurement information table 350 and display device
100 holds history information table 150 can be adopted.
[0097] Referring to Fig. 8 (b), in the second approach,
measurement information transmitted from each meter
400 is chronologically stored in association with electrical
appliance 200 (a measurement information table 370).
In order to generate such a measurement information
table 370, correspondence between meter 400 and elec-
trical appliance 200 (appliance to be measured) (a cor-
respondence table 360) is setin advance, and measure-
ment information transmitted from each meter 400 is suc-
cessively stored in measurement information table 370
with reference to this correspondence table 360. Then,
when output of electric power information on any electri-
cal appliance 200 is requested, electric power informa-
tion on selected electrical appliance 200 is generated
and output based on measurement information table 370.
[0098] Management of measurement information can
further be facilitated by using such a correspondence ta-
ble 360.

[0099] Afirstembodimentrepresenting a more specific
mount example of the firstapproach and a variation there-
of as well as a second embodiment representing a more
specific mount example of the second approach and a
variation thereof will be described below in detail.

[E. First Embodiment]
(e1: Outlines)

[0100] Managementsystem2accordingtothefirstem-
bodiment of the present invention manages electric pow-
er in connection with power consumption in at least one
electrical appliance 200. Management system 2 has a
function for chronologically storing for each meter 400,
measurementinformation on power consumptionin elec-
trical appliance 200 transmitted from meter 400 associ-
ated with each electrical appliance 200 (measurement
information table 350) and a function for storing history
information on association between the meter and the
electrical appliance (history information table 150). By
way of example, in management system 2 shown in Fig.
1, data storage device 300 manages measurement in-
formation table 350 and display device 100 manages his-
tory information table 150. Management system 2 further
has a function for outputting, in response to selection of
electrical appliance 200 by a user, electric power infor-
mation on selected electrical appliance 200 by extracting
measurement information corresponding to selected
electrical appliance 200 from measurement information
stored for each meter 400 (measurement information ta-
ble 350). This function for outputting electric power infor-
mation may existin any one or both of display device 100
and data storage device 300. Display device 100 having
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a function for outputting electric power information will
be described below as a typical configuration.

(e2: Data Structure)

[0101] Fig. 9 is a diagram showing one example of a
data structure in a table used in management system 2
according to the first embodiment of the present inven-
tion. Fig. 9 (a) shows one example of measurement in-
formation table 350 and Fig. 9 (b) shows one example
of history information table 150.

[0102] Data storage device 300 chronologically stores
measurementinformation on power consumptionin each
electrical appliance 200 for each meter 400. Namely,
measurement information is successively stored at pre-
scribed intervals for each meter 400 in measurement in-
formation table 350 shown in Fig. 9 (a). More specifically,
measurement information table 350 includes a column
3501 storing identification information of meter 400 and
a column 3502 successively storing measurement infor-
mation transmitted from corresponding meter 400.
[0103] Column 3501 stores information for identifying
each of meters 400 under the control of management
system 2. Though Fig. 9 (a) shows an example where a
name of meter 400 is stored in column 3501, a network
address (a MAC address or an IP address) may be used.
[0104] Column 3502 successively stores measure-
ment information transmitted from each meter 400 in a
row corresponding to meter 400 which is a sender of the
measurement information. Namely, measurement infor-
mation A(t1) at time t1 measured by a meter A is stored
in a row corresponding to meter A and measurement
information A(t2) attime t2 measured by meter A is stored
in a subsequent column in the same row. Measurement
information measured by other meters 400 is also simi-
larly stored.

[0105] History information table 150 shown in Fig. 9
(b) stores history information indicating when each elec-
trical appliance 200 (appliance to be measured) was con-
nected to which meter 400. Namely, history information
table 150 stores for each electrical appliance 200, time
of activation of association with meter 400 and informa-
tion for identifying associated meter 400.

[0106] More specifically, history information table 150
includes a column 1501 storing identification information
of electrical appliance 200 (appliance to be measured),
a column 1502 showing time and date when connection
of corresponding electrical appliance 200 was started, a
column 1503 showing time and date when connection of
corresponding electrical appliance 200 ended, and a col-
umn 1504 storing identification information of meter 400
to which corresponding electrical appliance 200 is con-
nected. As shown in the column for an "appliance to be
measured 1" in Fig. 9 (b), each time a connection target
of the same electrical appliance 200 (appliance to be
measured) is changed, contents involved with change
(identification information of meter 400 which is a con-
nection target, time and date of start of connection, and
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time and date of end of connection) are updated.
[0107] Thus, management system 2 according to the
present embodiment stores history information on asso-
ciation between meter 400 and electrical appliance 200.
[0108] Since management system 2 according to the
present embodiment should only be able to hold data
stored in measurement information table 350 and history
information table 150 described above, any data struc-
ture can be adopted without limited to the data structure
shown in Fig. 9. A single device may store both of meas-
urement information table 350 and history information
table 150.

(e3: Measurement Information)

[0109] In management system 2 according to the
present embodiment, measurement information table
350 and history information table 150 are used to output
electric power information on electrical appliance 200 se-
lected by a user. First, measurement information meas-
ured by meter 400 and a method of transmitting the same
will be described.

[0110] Asdescribed with reference to Fig. 5, meter400
basically measures electric power consumed in a con-
nected electrical appliance (instantaneous consumed
power (unit: W or kW)). By accumulating this instantane-
ous consumed power over a prescribed time period, an
amount of consumed power (unit: Wh or kWh) in the elec-
trical appliance is calculated.

[0111] Display device 100 can display any of instanta-
neous consumed power and an amount of consumed
power in each electrical appliance. A plurality of electrical
appliances can also be grouped and instantaneous con-
sumed power and an amount of consumed power in the
group as a whole can also be displayed.

[0112] Therefore, a mount example of measurement
information on corresponding electrical appliance 200
transmitted from meter 400 is, for example, as follows
(without limited to the example below).

(1) As meter 400 accumulates instantaneous con-
sumed power in electrical appliance 200 over a
transmission period, an amount of consumed power
for each transmission period is periodically transmit-
ted as measurement information. Namely, an
amount of electric power (unit: Wh or kWh) con-
sumed in electrical appliance 200 from previous
transmission until present transmission is transmit-
ted every prescribed period.

(2) Meter 400 measures instantaneous consumed
power in electrical appliance 200 (unit: W or kW)
every prescribed period (for example, every 1 sec-
ond) and transmits the measured instantaneous
power consumption as measurement information in
a transmission period the same as a measurement
period.

(3) Meter 400 measures instantaneous consumed
power in electrical appliance 200 every prescribed
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period (for example, every 1 second) and transmits
aplurality of pieces of instantaneous consumed pow-
er measured from previous transmission until
present transmission as measurement information
in a transmission period longer than the measure-
ment period.

(4) Meter 400 measures instantaneous consumed
power in electrical appliance 200 every prescribed
period (for example, every 1 second) and transmits
as measurement information, average instantane-
ous consumed power obtained by averaging a plu-
rality of pieces of instantaneous consumed power
measured from previous transmission until present
transmission, in a transmission period longer than
the measurement period.

(5) Measurement information including an amount
of consumed power resulting from accumulation of
aplurality of pieces of instantaneous consumed pow-
er measured from previous transmission until
present transmission is transmitted together with in-
stantaneous consumed power or average instanta-
neous consumed power in (3) or (4). Furthermore,
an average value, a minimum value, or a maximum
value of a plurality of pieces of instantaneous con-
sumed power may be added.

[0113] Though time information obtained by meter 400
with some means may be added to measurement infor-
mation, in general, when data storage device 300 re-
ceives measurement information, that time is obtained
from clock 305 and stored in measurement information
table 350 in association with the received measurement
information.

[0114] Any protocol can be adopted for exchange of
measurement information between data storage device
300 and meter 400. Typically, such a configuration that
meter 400 broadcasts apacketincluding aresult of meas-
urement by the meter itself and data storage device 300
receives this packet is adopted. Data storage device 300
may periodically polls each meter 400.

(e4: Processing for Outputting Electric Power Informa-
tion)

[0115] Processing for outputting electric power infor-
mation with the use of measurement information table
350 and history information table 150 shown in Fig. 9 will
now be described. Fig. 10 is a diagram for illustrating
processing for outputting electric power information in
management system 2 according to the firstembodiment
of the present invention.

[0116] Fig. 10 (a) schematically shows a type of meas-
urement information stored in measurement information
table 350. By way of example, to meter A, appliance to
be measured 1 is connected until 23:45 on February 1,
2011, an appliance to be measured 2 is thereafter con-
nected until 17:50 on July 2, 2011, and appliance to be
measured 1 is again connected thereafter until the cur-
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rent time point. To a meter B, appliance to be measured
1is connected from 23:45 on February 1,2011 until 10:05
on April 15,2011. To a meter C, an appliance to be meas-
ured 3 is connected from 10:05 on April 15, 2011 until
the current time point.

[0117] As described above, history information table
150 holds history information indicating history about as-
sociation between meter 400 and electrical appliance
200 as shown in Fig. 10 (a). Display device 100 extracts
measurement information during a necessary time peri-
od from measurement information table 350 with refer-
ence to the history information stored in this history in-
formation table 150 and outputs electric power informa-
tion.

[0118] Fig. 10 (b) shows a procedure for generating
electric power information for each of appliances to be
measured 1 to 3. In the example shown in Fig. 10, for
example, for appliance to be measured 1, electric power
information is generated by using measurement informa-
tion from 23:45 on February 1, 2011 until 10:05 on April
15, 2011 stored in association with meter B and meas-
urement information from 17:50 on July 2, 2011 until the
current time point stored in association with meter A. This
is also the case with other appliances to be measured 2
and 3.

[0119] One example of output electric power informa-
tion will now be described.

[0120] Fig. 11 is adiagram showing a display example
of electric power information provided in management
system 2 according to the firstembodiment of the present
invention. A screen 600 for displaying electric power in-
formation shown in Fig. 11 is displayed on touch panel
102 of display device 100. This display screen 600 in-
cludes a graph 602 showing history of an amount of pow-
er consumption in designated electrical appliance 200
over a time period designated by a user. This graph 602
shows an amount of power consumption in electrical ap-
pliance 200 selected as the user operates a selection
icon 610. An amount of power consumption for a time
period selected as the user operates a time period icon
606 is shown.

[0121] Display screen 600 includes buttons 614, 616,
and 618 for selecting a display time period. Buttons 614,
616, and 618 designate "daily", "monthly", and "yearly",
respectively. "Daily" shows change over time in amount
of power consumption in one designated day, "monthly"
shows change over time in amount of power consumption
in one designated month, and "yearly" shows change
over time in amount of power consumption in one des-
ignated year. In accordance with a time period selected
with this button 614, 616, 618, display contents of time
period icon 606 are also updated.

[0122] As the user selects a comparison instruction
icon 608, amounts of power consumption in a plurality of
electrical appliances 200 are displayed in a graph on the
same temporal axis. Here, different colors or patterns are
provided for distinction (comparison) of each electrical
appliance 200.
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[0123] Display screen 600 includes a state indication
604 indicating a current state of supply and demand of
electric power in power system 1. As the user selects a
button 612, a current amount of consumed power or con-
sumed power in the designated electrical appliance is
displayed.

[0124] Without limited to display screen 600 as de-
scribed above, electric power information can be output
(presented) to the user in various forms, based on meas-
urement information measured by meter 400. A form of
output of electric power information may include not only
display on a screen but also transmission of information
via an electronic mail, disclosure of information on the
Web, and print output on a paper medium with the use
of a printer.

(e5: Processing Procedure)

[0125] A processing procedure in management sys-
tem 2 according to the present embodiment will now be
described.

[0126] Fig. 12 is a sequence diagram showing a
processing procedure in management system 2 accord-
ing to the first embodiment of the present invention. Re-
ferring to Fig. 12, each of one or a plurality of meter(s)
400 measures information on power consumption in con-
nected electrical appliance 200 (step S10), and transmits
measurement information obtained through measure-
ment to data storage device 300 (step S12). Data storage
device 300 chronologically stores for each meter 400,
measurement information received from each meter 400
(step S 14). Processing in steps S10 to S14 is repeated
every prescribed period or every prescribed condition.
[0127] Thereafter, it is assumed that the user has
changed electrical appliance 200 connected to any meter
400 (step S20). Here, the user performs an operation in
display device 100 for changing setting involved with this
change (step S22). Then, display device 100 updates
contents in history information table 150 in accordance
with the operation for changing setting performed by the
user (step S24). During and after change in contents in
history information table 150 as well, the processing in
steps S10to S 14 is repeated every prescribed period or
every prescribed condition.

[0128] Thereafter, itis assumed that the user has per-
formed an operation in display device 100 for requesting
output of electric power information (step S30). This re-
questing operation includes also selection of electrical
appliance 200 (appliance to be measured) to which elec-
tric power information is to be output. In response to this
requesting operation, display device 100 retrieves history
information on selected electrical appliance 200 with ref-
erence to history information table 150, and requests
necessary measurement information among pieces of
measurement information for each meter 400 stored in
data storage device 300, based on the history information
obtained as a result of retrieval (step S32). Data storage
device 300 extracts necessary measurementinformation
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from measurement information table 350 in accordance
with the requested measurement information and trans-
mits the measurement information to display device 100
(step S34). Display device 100 outputs electric power
information on electrical appliance 200 selected by the
user based on the measurement information received
from data storage device 300 (step S36).

[0129] When the user has requested output of other
electric power information to display device 100, request-
ed electric power information is created and output
through processing the same as described above.

(e6: Operation for Changing Setting)

[0130] An exemplary operation for changing setting
which is performed at the time when electrical appliance
200 connected to meter 400 is changed will now be de-
scribed.

[0131] Managementsystem 2 according to the present
form provides a user interface screen for accepting des-
ignation of associated electrical appliance 200 for each
meter 400. Figs. 13 to 17 are each a diagram showing
one example of a user interface screen involved with an
operation for changing setting which is provided in man-
agement system 2 according to the first embodiment of
the present invention.

[0132] When the user requests start of change in set-
ting to display device 100, a user interface screen 650
as shown in Fig. 13 is presented on touch panel 102. In
user interface screen 650, meters 400 which can com-
municate data with management system 2 (displayed as
"power measurement device" in Fig. 13) are displayed
in a list and an identification number for each meter 400
(a MAC address in the example shown in Fig. 13) as well
as associated electrical appliance 200 and a location of
installation thereof are displayed.

[0133] User interface screen 650 includes an inter-
change button 661, a set button 662, a delete button 663,
and a complete button 664.

[0134] When the user selects interchange button 661,
information on associated electrical appliance 200 is in-
terchanged between two selected meters 400 from
among meters 400 displayed in a list (a user interface
for selection is not illustrated), which is more convenient
in a case of exchange between two meters 400 for elec-
trical appliances 200 connected to each other.

[0135] When the user selects set button 662, a series
of setting operations shown in Figs. 14 to 17 can be per-
formed. A setting operation in performing a setting oper-
ation for a third meter 400 associated with no electrical
appliance 200 will be described in the example with ref-
erence to Figs. 14 to 17 which will be described later.
[0136] Whenthe userselects delete button 663, setting
information of electrical appliance 200 associated with
meter 400 selected in advance is deleted. When the user
selects complete button 664, escape from a mode for
changing setting is made and return to a menu screen is
made.
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[0137] Whentheuserselectsthirdmeter400 displayed
in a list in user interface screen 650 shown in Fig. 13 and
then selects set button 662, transition to a user interface
screen 651 shown in Fig. 14 is made.

[0138] In user interface screen 651, input of a floor
where electrical appliance 200 connected to selected
meter 400 is installed is requested. In the example shown
in Fig. 14, a 1 st floor (1F) to a 5th floor (5F) and a roof
are displayed in a list as choices. For example, when the
user selects the 1st floor (1F), transition to a user inter-
face screen 652 shown in Fig. 15 is made.

[0139] In user interface screen 652, input of a room
(area) where electrical appliance 200 connected to se-
lected meter 400 is installed is requested. In the example
shown in Fig. 15, an entrance, a living room, a kitchen,
a dining room, a study, and a child’s room are displayed
in a list as choices. For example, when the user selects
the child’s room, transition to a user interface screen 653
shown in Fig. 16 is made.

[0140] In user interface screen 653, input of a type of
electrical appliance 200 connected to selected meter 400
is requested. In the example shown in Fig. 16, a TV, an
air-conditioner, lighting, a recorder, and a microwave ov-
en are displayed in a list as choices. For example, when
the user selects lighting, a series of operations for chang-
ing setting is completed. Then, as shown in Fig. 17, in a
user interface screen 654, the fact that information on
electrical appliance 200 input through the series of op-
erations is associated with third meter 400 is presented.
[0141] As association between any meter 400 and
electrical appliance 200 is changed in the operation for
changing setting as above, display device 100 stores
time when the change was made and contents of change
in history information table 150.

[0142] Though an operation for changing setting is de-
scribed here, similar processing is performed also for an
operation for initial setting and registration for association
between meter 400 and electrical appliance 200.

(e7: Correction Processing)

[0143] As described above, measurement information
transmitted from meter 400 basically includes electric
power consumed in connected electrical appliance 200
(instantaneous consumed power (unit: W or kW)). Insuch
a case, consumed power is successively stored in meas-
urement information table 350. By using such a meas-
urementinformation table 350, information stored therein
can be used as it is, so that graph 602 as shown in Fig.
11 can be displayed.

[0144] In a case of transmitting an accumulated
amount of consumed power in electrical appliance 200
to which meter 400 is connected (an amount of consumed
power (unit: Wh or kWh)) as measurement information,
average consumed power in a unit time or an amount of
consumed power in a unit time may be calculated from
such measurement information and stored in measure-
ment information table 350.
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[0145] Meter 400 may be reset for some reason and
an amount of consumed power accumulated prior thereto
may be erased. In such a case, an error caused by eras-
ure of the amount of consumed power should further be
corrected. Such correction processing will be described
below.

[0146] Fig. 18 is a diagram for illustrating processing
for correcting measurement information in management
system 2 according to the embodiment of the present
invention. Fig. 18 (a) shows one example of change over
time in value for measurement information in a case that
meter 400 transmits a cumulative amount of consumed
power as measurement information. As shown in Fig. 18
(a), an amount of consumed power in electrical appliance
200 during a certain time period corresponds to a differ-
ence between a cumulative amount of consumed power
during that time period and a cumulative amount of con-
sumed power during an immediately preceding time pe-
riod. Therefore, a difference calculated for each time pe-
riod is successively stored in measurement information
table 350.

[0147] Here, itis assumed that meter 400 is reset for
some reason at time t0. In this case, information held by
meter 400 until immmediately before is erased as a result
of reset, and a cumulative amount of consumed power
is cleared. Namely, as shown in Fig. 18 (a), immediately
after reset, a cumulative amount of consumed power in-
creases from zero.

[0148] In such a case, an amount of consumed power
during a time period from time t1 to time t2 (hereinafter,
denoted as a "time period t1-2") is a total of a difference
in cumulative amount of consumed power from time t1
until immediately before reset (an amount of consumed
power Ea) and a difference in cumulative amount of con-
sumed power from immediately after reset until time t2
(an amount of consumed power Eb) (E(t1-2) = Ea+EDb).
Namely, correction using an amount of consumed power
Ea immediately before reset should be made. Fig. 18 (b)
shows a result of such correction.

[0149] In Fig. 18 (b), an amount of consumed power
during the time period from time t1 to time t2 (time period
tl-2) is a difference between an amount of consumed
power E(t2) at time t2 and an amount of consumed power
E(t1) at time t1 (E(t1-2) = E(t2)-E(t1)).

[0150] Whether or not meter 400 has been reset may
be indicated by meter 400, or determination as reset may
be made when a cumulative amount of power consump-
tion has changed beyond a prescribed threshold value
before and after a time period.

(e8: Summary)

[0151] According to management system 2 in the
presentembodiment, information measured in meter400
is stored as it is, so that processing for saving measure-
ment information which is frequently produced can be
simplified. Then, when a user requests output of electric
power information, electric power information can be
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generated by extracting necessary measurement infor-
mation based on history information managed in ad-
vance. By adopting such a feature, an entity storing
measurement information and an entity generating/out-
putting/displaying electric power information can be pro-
vided independently of each other. Even incorrect asso-
ciation between meter 400 and electrical appliance 200
(appliance to be measured) can subsequently be ad-
dressed.

[F. First Variation of First Embodiment]

[0152] Thoughanexample ofuse of history information
table 150 holding history information including past as-
sociation between meter 400 and electrical appliance
200 has been shown in the first embodiment described
above, from a point of view of avoiding output of incorrect
electric power information to a user, most recent associ-
ation information and time of activation thereof may be
held for each electrical appliance 200. Namely, manage-
ment system 2 according to a first variation of the first
embodiment stores as history information, information
for identifying most recently associated meter 400 for
each electrical appliance 200. By using such history in-
formation, measurement information of each electrical
appliance 200 since at least immediately preceding
change in connection can be output as electric power
information.

[0153] Fig. 19 is a diagram showing one example of a
data structure in a history information table 150A used
in management system 2 according to the first variation
of the first embodiment of the present invention. History
information table 150A stores to which meter 400 each
electrical appliance 200 (appliance to be measured) is
connected and time and date of start of connection.
Namely, history information table 150A includes associ-
ation between electrical appliance 200 and meter 400
and activation time information indicating the time when
association has been activated.

[0154] More specifically, history information table
150A includes column 1501 storing identification infor-
mation of electrical appliance 200 (appliance to be meas-
ured), column 1502 showing time and date of start of
connection of corresponding electrical appliance 200,
and column 1504 storing identification information of me-
ter 400 to which corresponding electrical appliance 200
is connected. Each time meter 400 to which each elec-
trical appliance 200 (appliance to be measured) is con-
nected is changed, contents in corresponding column
1502 are updated to the time of change of connection
and contents in corresponding column 1504 are updated
to identification information of connected meter 400.
Namely, history information table 150A is different from
history information table 150 shown in Fig. 9 (b) in ab-
sence of column 1503 and storage of only identification
information of most recently connected meter 400.
[0155] History information table 150A shown in Fig. 19
is provided in correspondence with a "current" state
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shown in Fig. 10, and for appliance to be measured 2
which is connected to no meter 400, blank (null) is shown
also in history information table 150A (column 1502 and
column 1504).

[0156] As describedinthe firstembodimentabove, da-
ta storage device 300 chronologically stores measure-
ment information for each meter 400 (measurement in-
formation table 350).

[0157] Referringto Figs. 10and 19, display device 100
can determine, with reference to history information table
150A, that appliance to be measured 1 is connected to
meter A from 17:50 on July 2, 2011 until the current time
point. Therefore, display device 100 generates electric
power information on appliance to be measured 1 by ex-
tracting measurement information from 17:50 on July 2,
2011 until the current time point stored in association with
meter A in measurement information table 350. Display
device 100 generates electric power information on ap-
pliance to be measured 3 by extracting measurement
information from 10:05 on April 15, 2011 until the current
time point stored in association with meter B in measure-
ment information table 350. Since appliance to be meas-
ured 2 is not connected to meter 400, electric power in-
formation is not generated. Electric power information at
the time when appliances to be measured 1 and 3 were
connected to another meter 400 before currently con-
nected meter 400 is not generated either.

[0158] Inthe presentvariation, since at least measure-
ment information since at least immediately preceding
change in connection of each electrical appliance 200
can be output as electric power information, correct elec-
tric power information can be generated and output while
management of history information is simplified.

[G. Second Variation of First Embodiment]

[0159] Though a form of storage of each of measure-
ment information table 350 and history information table
150A has been exemplified in the first variation of the
first embodiment described above, these may be mount-
ed as an integrated table.

[0160] Fig. 20 is a diagram showing one example of a
data structure in a measurement information table 350B
used in management system 2 according to a second
variation of the first embodiment of the present invention.
For the sake of convenience of illustration, measurement
information table 350B shown in Fig. 20 is provided in
correspondence with the "current" state shownin Fig. 10.
[0161] Measurement information table 350B includes
a column 3509 storing identification information of elec-
trical appliance 200 (appliance to be measured) most
recently associated/having been associated with corre-
sponding meter 400 and a column 3508 showing time
and date of start of connection of corresponding electrical
appliance 200 (time and date of activation of association).
Measurement information table 350B further chronolog-
ically stores measurement information from meter 400
(a column 3502B).
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[0162] Here, measurement information table 350B
stores measurementinformation for each meter 400 with
"time and date of start of connection" of corresponding
electrical appliance 200 (appliance to be measured) be-
ing defined as the start timing. More specific description
will be given with reference to Fig. 10. Measurement in-
formation corresponding to "meter A" in measurement
information table 350B corresponds to a portion of meas-
urement information measured by meter A as shown in
Fig. 10 (a), from 17:50 on July 2, 2011 at which a con-
nected electrical appliance was changed from "appliance
to be measured 2" to "appliance to be measured 1" until
the current time point. Similarly, measurement informa-
tion corresponding to "meter C" in measurement infor-
mation table 350B corresponds to a portion of measure-
ment information measured by meter C as shown in Fig.
10 (a), from 10:05 on April 15, 2011 at which "appliance
to be measured 3" was connected until the current time
point. Measurementinformation corresponding to "meter
B" in measurement information table 350B corresponds
to a portion of measurement information measured by
meter B as shown in Fig. 10 (a), from 23:45 on February
1, 2011 until 17:50 on July 2, 2011 during which "appli-
ance to be measured 1" was connected.

[0163] For example, display device 100 generates
electric power information on appliance to be measured
1 with reference to measurement information table 350B,
by extracting measurement information stored in asso-
ciation with meter B with 23:45 on February 1,2011 being
defined as the start timing and extracting measurement
information stored in association with meter A with 17:50
onJuly 2, 2011 being defined as the start timing. Extract-
ed measurement information does not overlap in princi-
ple on the temporal axis.

[0164] Similarly, display device 100 generates, with
reference to measurement information table 350B, elec-
tric power information on appliance to be measured 3 by
extracting measurement information stored in associa-
tion with meter C with 10:05 on April 15, 2011 being de-
fined as the start timing.

[0165] In measurement information table 350B shown
in Fig. 20, electric power information on appliance to be
measured 2 is not generated.

[0166] In the present variation, since at least most re-
cent measurement information on electrical appliance
200 connected to each meter 400 can be output as elec-
tric power information, correct electric power information
can be generated and output while management of his-
tory information is simplified.

[H. Third Variation of First Embodiment]

[0167] Though managementsystem 2 in which display
device 100 and data storage device 300 are separate
from each other has been described by way of example
in the firstembodimentand the firstand second variations
thereof described above, a management device in which
these functions are integrated may be mounted. A home
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controller 100A as a typical example of a management
device on which a function involved with management
system 2 is mounted will be described below.

[0168] Fig.21is aschematicdiagram showing an over-
all configuration of a power system 1 A including home
controller 100A according to a third variation of the first
embodiment of the present invention. Fig. 22 is a sche-
matic diagram showing a hardware configuration ofhome
controller 100A according to the third variation of the first
embodiment of the present invention.

[0169] In power system 1A shown in Fig. 21, as com-
pared with power system 1 shown in Fig. 1, home con-
troller 100A is provided instead of display device 100 and
data storage device 300. A hardware configuration of
home controller 100A shown in Fig. 22 is similar to that
of display device 100 shown in Fig. 2. Home controller
100A is different in saving and managing measurement
information table 350 in addition to history information
table 150 (or history information table 150A).

[0170] Home controller 100A provides in a single de-
vice, an overall function provided by any of management
system 2 according to the first embodiment described
above, management system 2 according to the first var-
iation of the first embodiment, and management system
2 according to the second variation of the first embodi-
ment. Information processing in this home controller
100A is implemented as CPU 101 (Fig. 22) executes a
program in coordination with a peripheral hardware com-
ponent. In general, such aprogramisinstalled inadvance
in memory 110.

[0171] Such a program may be provided as distributed
as stored in any storage medium. Alternatively, such a
program may be provided by downloading from a server
device connected to the Internet. Namely, a stored pro-
gram is read from a storage medium or a program is
obtained through downloading from a server device, and
then once stored in memory 110. Then, CPU 101 extracts
the program stored in memory 110 in an executable for-
mat and then executes the program. As a storage medi-
um storing such a program, a semiconductor storage me-
dium such as a flash memory, a mask ROM, an EPROM,
an EEPROM, or an IC card, an optical disc storage me-
dium such as a CD-ROM or a DVD-ROM, a magneto-
optical disc storage medium such as an MO or an MD,
or amagnetic storage medium such as an FD, a magnetic
tape, or a cassette tape can be employed.

[0172] Since other features have been described
above, detailed description will not be repeated.

[0173] Since a smaller number of device configura-
tions can be adopted in the present variation, a configu-
ration can further be simplified and contribution to cost
reduction can also be made. The present variation is sim-
ilarly applicable also to an embodiment below.
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[I. Second Embodiment]
(i1 : Outlines)

[0174] Management system 2 according to a second
embodiment of the presentinvention also manages elec-
tric power in connection with power consumption in at
least one electrical appliance 200. Management system
2 has a function for obtaining measurement information
on power consumption in electrical appliance 200 trans-
mitted from meter 400 associated with each electrical
appliance 200 and a function for chronologically storing
measurement information obtained from each meter 400
in association with corresponding electrical appliance
200 (measurement information table 370) based on cor-
respondence between meter 400 and electrical appli-
ance 200 set in advance (correspondence table 360).
[0175] By way of example, in management system 2
shown in Fig. 1, data storage device 300 manages cor-
respondence table 360 and measurement information ta-
ble 370. Management system 2 further has a function for
outputting electric power information on each electrical
appliance 200 based on measurement information
chronologically stored in association with electrical ap-
pliance 200 (measurement information table 370). This
function for outputting electric power information may ex-
ist in any one or both of display device 100 and data
storage device 300. Display device 100 having a function
for outputting electric power information will be described
below as a typical configuration.

[0176] Fig. 23 is a diagram for illustrating processing
for storing measurement information in management
system 2 according to the second embodiment of the
present invention. Fig. 23 shows an example in which
correspondence between electrical appliance 200 and
meter 400 is changed as in Fig. 10 described in the first
embodiment above.

[0177] In the present embodiment, measurement in-
formation transmitted from each meter 400 is stored in
association with corresponding electrical appliance 200
based on correspondence between meter 400 and elec-
trical appliance 200 (appliance to be measured) (corre-
spondence table 360). For example, during a time period
T1until 23:45 on February 1,2011, appliance tobe meas-
ured 1 is brought in correspondence with meter A, and
data storage device 300 chronologically stores measure-
ment information obtained from meter A in association
with appliance to be measured 1.

[0178] After this time period T1, correspondence be-
tween electrical appliance 200 and meter 400 is updated.
Namely, during a time period T2 subsequent to time pe-
riod T1 (from 23:45 on February 1, 2011 until 10:05 on
April 15, 2011), appliance to be measured 2 is brought
in correspondence with meter A and appliance to be
measured 1 is brought in correspondence with meter B.
Therefore, data storage device 300 chronologically
stores measurement information obtained from meter A
in association with appliance to be measured 2 and
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chronologically stores measurement information ob-
tained from meter B in association with appliance to be
measured 1.

[0179] Similarly for time periods T3 and T4 as well,
measurement information obtained from each meter 400
is chronologically stored in association with electrical ap-
pliance 200 (appliance to be measured).

[0180] Since measurement information is thus chron-
ologically stored for each electrical appliance 200 (appli-
ance tobe measured), electric power information on each
electrical appliance 200 (appliance to be measured) can
readily be output.

(i2: Data Structure)

[0181] Fig. 24 is a diagram showing one example of a
data structure in a table used in management system 2
according to the second embodiment of the present in-
vention. Fig. 24 (a) shows one example of correspond-
ence table 360 and Fig. 24 (b) shows one example of
measurement information table 370. For the sake of con-
venience of illustration, correspondence table 360 shown
in Fig. 24 (a) and measurement information table 370
shown in Fig. 24 (b) are shown in correspondence with
the "current" state shown in Fig. 10.

[0182] Data storage device 300 determines corre-
spondence between each meter 400 and electrical ap-
pliance 200 with reference to correspondence table 360.
More specifically, correspondence table 360 includes a
column 3601 storing identification information of electri-
cal appliance 200 (appliance to be measured) and a col-
umn 3602 storing identification information of meter 400
to which corresponding electrical appliance 200 is con-
nected. Each time meter 400 to which each electrical
appliance 200 (appliance to be measured) is connected
is changed, contents in corresponding column 1502 are
updated to the time of change of connection and contents
in corresponding column 1504 are updated to identifica-
tion information of connected meter 400. Though Fig. 24
(a) shows an example where a name of meter 400 is
stored in column 3602, a network address (a MAC ad-
dress or an IP address) may be used.

[0183] Measurement information table 370 includes a
column 3701 storing identification information of electri-
cal appliance 200 (appliance to be measured) and a col-
umn 3702 successively storing measurement informa-
tion on corresponding electrical appliance 200 (appliance
to be measured).

[0184] In column 3702, measurement information
transmitted from each meter 400 is successively stored
in a row corresponding to connected electrical appliance
200. Forexample, measurementinformation A(t1) attime
t1 measured by meter A is stored in a row corresponding
to appliance to be measured 2 if meter A is connected
to appliance to be measured 2 attime t1. Similarly, meas-
urement information B(t1) at time t1 measured by meter
B is stored in a row corresponding to appliance to be
measured 1 if meter B is connected to appliance to be
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measured 1 at time t1. Subsequently, similar processing
is repeated until connection is changed (correspondence
table 360 is updated).

[0185] Thereafter, forexample, when a connection tar-
get of appliance to be measured 1 is changed from meter
B to meter A at time tN, subsequently, measurement in-
formation A(tN+1) measured by meter A is stored in the
row corresponding to appliance to be measured 1.
[0186] Measurement information table 370 may store
measurement information together with information for
identifying meter 400 which conducts measurement.
Namely, in the example shown in Fig. 24 (b), information
indicating that measurement information A(t1) originates
from "meter A" may be added.

[0187] Thus, management system 2 according to the
present embodiment chronologically stores measure-
ment information obtained from each meter 400 in asso-
ciation with corresponding electrical appliance 200
based on correspondence between meter 400 and elec-
trical appliance 200 set in advance.

[0188] Since management system 2 according to the
present embodiment should only be able to hold data
stored in correspondence table 360 and measurement
information table 370 described above, any data struc-
ture can be adopted without limited to the data structure
shown in Fig. 24. Different devices may manage corre-
spondence table 360 and measurement information ta-
ble 370, respectively.

(i3: Measurement Information)

[0189] Since measurement information used in the
second embodiment has been described in the first em-
bodiment above, detailed description will not be repeat-
ed.

(i4: Processing for Outputting Electric Power Information)

[0190] Processing for outputting electric power infor-
mation in the management system according to the
present embodiment will now be described.

[0191] As described above, in the present embodi-
ment, measurement information table 370 chronological-
ly stores measurement information in association with
electrical appliance 200. Therefore, measurement infor-
mation on electrical appliance 200 selected by a user
can readily be extracted.

[0192] Managementsystem 2 according to the present
embodimenttypically presents display screen 600 shown
in Fig. 11 described above. Namely, measurement infor-
mation stored in each row of measurement information
table 370 can be made use of as it is for generation of
graph 602 in display screen 600 shown in Fig. 11 de-
scribed above. Therefore, processing for outputting elec-
tric power information can be simplified.

[0193] Managementsystem 2 according to the present
embodimentis notlimited to display screen 600 as shown
in Fig. 11, and electric power information is output (pre-
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sented) to the user in various forms based on measure-
ment information stored in measurement information ta-
ble 370. A form of output of electric power information
my include not only display on a screen but also trans-
mission of information via an electronic mail, disclosure
of information on the Web, and print output on a paper
medium with the use of a printer.

(i5: Processing Procedure)

[0194] A processing procedure in management sys-
tem 2 according to the present embodiment will now be
described.

[0195] Fig. 25 is a sequence diagram showing a
processing procedure in management system 2 accord-
ing to the second embodiment of the present invention.
Referring to Fig. 25, each of one or a plurality of meter(s)
400 measures information on power consumption in con-
nected electrical appliance 200 (step S50), and transmits
measurement information obtained through measure-
ment to data storage device 300 (step S52). When data
storage device 300 receives measurement information
from any meter 400, it specifies electrical appliance 200
brought in correspondence with meter 400 which is a
sender of measurement information, with reference to
correspondence table 360 (step S54). Then, data storage
device 300 chronologically stores measurement informa-
tion received from each meter 400 in measurement in-
formation table 370 in association with a corresponding
electrical appliance (step S56). Processing in steps S50
to S56 is repeated every prescribed period or every pre-
scribed condition.

[0196] Thereafter, it is assumed that the user has
changed electrical appliance 200 connected to any meter
400 (step S60). Here, the user performs an operation for
changing setting involved with this change in display de-
vice 100 (step S62). Then, display device 100 transmits
to data storage device 300, information on change in set-
ting indicating contents of an operation for changing set-
ting which is performed by the user. Data storage device
300 updates contents in correspondence table 360
based on this information on change in setting (step S74).
After change in contents in correspondence table 360 as
well, the processing in steps S50 to S56 is repeated every
prescribed period or every prescribed condition.

[0197] Thereafter, itis assumed that the user has per-
formed an operation for requesting output of electric pow-
er information in display device 100 (step S70). This re-
questing operation includes also selection of electrical
appliance 200 (appliance to be measured) to which elec-
tric power information is to be output. In response to this
requesting operation, display device 100 requests meas-
urement information on selected electrical appliance 200
to data storage device 300 (step S72). Data storage de-
vice 300 extracts measurement information associated
with designated electrical appliance 200 and transmits
the measurementinformation to display device 100 (step
S74). Display device 100 outputs electric power informa-
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tion on electrical appliance 200 selected by the user
based on the measurement information received from
data storage device 300 (step S76).

[0198] When the user has requested output of other
electric power information to display device 100, request-
ed electric power information is created and output
through processing the same as described above.

(i6: Operation for Changing Setting)

[0199] Since an exemplary operation for changing set-
ting performed at the time when electrical appliance 200
connected to meter 400 is changed has been described
in the first embodiment above, detailed description will
not be repeated.

(i7: Correction Processing)

[0200] The correction processing described in the first
embodiment above can also similarly be applied to the
second embodiment. Since contents in the correction
processing have been described in the first embodiment
above, detailed description will not be repeated.

[J. First Variation of Second Embodiment]

[0201] Though the example in which correspondence
table 360 showing correspondence between meter 400
and electrical appliance 200 set in advance and meas-
urement information table 370 chronologically storing
measurement information obtained from each meter 400
in association with corresponding electrical appliance
200 are separately configured has been shown in the
second embodiment described above, identification in-
formation of electrical appliance 200 (appliance to be
measured) serves as a key in any table and hence both
of them may be configured as the same table. Namely,
in management system 2 according to a first variation of
the second embodiment, correspondence between me-
ter 400 and electrical appliance 200 is added to a table
storing measurement information obtained from each
meter 400.

[0202] Fig. 26 is a diagram showing one example of a
data structure in a measurement information table 370A
used in management system 2 according to the first var-
iation of the second embodiment of the presentinvention.
Referring to Fig. 26, measurement information table
370A includes column 3701 storing identification infor-
mation of electrical appliance 200 (appliance to be meas-
ured), column 3702 showing time and date of start of
connection of corresponding electrical appliance 200
(appliance to be measured), a column 3705 storing iden-
tification information of meter 400 to which corresponding
electrical appliance 200 (appliance to be measured) is
connected, and column 3702 successively storing meas-
urement information on corresponding electrical appli-
ance 200 (appliance to be measured).

[0203] Each time meter 400 to which each electrical
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appliance 200 (appliance to be measured) is connected
is changed, contents in corresponding columns 3074 and
3075 are updated. Namely, contents in column 3074 are
updated to the time of change of connection and contents
in column 3075 are updated to identification information
indicating meter 400 after connection has been changed.
[0204] When data storage device 300 receives meas-
urement information from any meter 400, it specifies, with
reference to measurement information table 370A, elec-
trical appliance 200 brought in correspondence with me-
ter 400 which is a sender of the measurement information
(a row in measurement information table 370A) and suc-
cessively stores received measurement information in a
specified row.

[0205] In the present variation, the number of times of
access to the table by data storage device 300 can be
decreased and management of correspondence and
measurement information can be facilitated.

[0206] Contents in "time and date of start of connec-
tion" stored in column 3074 in measurement information
table 370A are not essential. This "time and date of start
of connection" can be displayed, however, as superim-
posed on screen 600 displaying electric power informa-
tion shown in Fig. 11, so that the user can know since
when current correspondence between meter 400 and
electrical appliance 200 has been active.

[K. Second Variation of Second Embodiment]

[0207] Though managementsystem 2 in which display
device 100 and data storage device 300 are separate
from each other has been described by way of example
in the second embodiment and the first variation thereof
described above, such a management device that these
functions are integrated may be mounted. A manage-
ment device on which a function involved with such a
management system 2 is mounted is typically mounted
as a home controller. Since an overall configuration of
the power system including such a home controller is the
same as that of power system 1A shown in Fig. 21 above,
detailed description will not be repeated. Since a hard-
ware configuration of the home controller is the same as
that of home controller 100A shown in Fig. 22 above,
detailed description will not be repeated.

[0208] The home controller providesin a single device,
an overall function provided by management system 2
according to the second embodiment described above
or management system 2 according to the first variation
ofthe second embodiment. Information processingin this
home controller is implemented as CPU 101 (Fig. 22)
executes a program in coordination with a peripheral
hardware component. In general, such a program is in-
stalled in advance in memory 110. Since a form of pro-
viding such a program has been described in the first
embodiment above, detailed description will not be re-
peated.

[0209] Since a smaller number of device configura-
tions can be adopted in the present variation, a configu-
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ration can further be simplified and contribution to cost
reduction can also be made.

[0210] As described above, according to the present
embodiment, even though electrical appliance 200 con-
nected to the same meter 400 is changed by replacement
purchase/additional purchase of electrical appliance 200
or redecoration of a room, a series of pieces of meas-
urement information from the past of each electrical ap-
pliance 200 can readily be managed. Electric power in-
formation can more readily be generated and output by
using such measurement information.

[L: Third Embodiment]

[0211] Inthe managementsystem,the home controller
desirably presents information on a state of power con-
sumption in a plurality of electrical appliances which is
useful for a user. In the present third embodiment, pres-
entation of such information in the home controller will
be described.

<Household Electrical Appliance Monitor Screen>

[0212] Fig. 27 is a diagram illustrating a household
electrical appliance monitor screen displayed on display
103 of display device 100 according to the third embod-
iment of the present invention.

[0213] Referring to Fig. 27, here, grouping of a plurality
of electrical appliances (in the present example, 9 elec-
trical appliances) in a plurality of layers is carried out in
a household electrical appliance monitor screen 500, and
for each group categorized through grouping, a screen
in which object display of information on power consump-
tion in an electrical appliance belonging to a group is
provided is shown. Information on power consumption in
an electrical appliance is based on measurement infor-
mation measured in corresponding meter 400.

[0214] Specifically, a plurality of power management
objects are displayed, and 5 selectably provided power
management objects 502 to 510 are provided by way of
example. A set button 520 for providing a user interface
screen for changing setting described above is provided.
As described above, set button 520 can be selected so
as to set correspondence between meter 400 and elec-
trical appliance 200 (appliance to be measured) (corre-
spondence table 360) described above in accordance
with a series of operations in Figs. 13 to 17. As associ-
ation between any meter 400 and electrical appliance
200 is registered through the operation, contents of reg-
istration (such as attribute information) are stored in cor-
respondence table 360 in hard disk 109 of display device
100. Namely, with the operation for setting and registra-
tion, a plurality of pieces of attribute information of elec-
trical appliance 200 are registered in association. For ex-
ample, for electrical appliance 200 (lighting), the 1st floor
is registered as first attribute information (a floor of in-
stallation) and a child’s room is registered as second at-
tribute information (a room (an area) of installation).
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Then, grouping of a plurality of electrical appliances ac-
cording to the present third embodiment is carried out
based on the attribute information.

[0215] In each power management object, by way of
example, information on power consumption in an elec-
trical appliance belonging to each categorized group is
shown and a value for total consumed power in a group
of electrical appliances is shown. Such indication is not
limited to a value for consumed power. For example, a
value for a total amount of consumed power in the group
of electrical appliances (Wh or KWh) may be displayed,
both of them may be displayed, or any information on
power consumption may be acceptable.

[0216] Though power management objects are dis-
posed in the order of a value of an amount of consumed
power in the present example, limitation to that scheme
is not particularly intended. Priority may be allocated to
attribute information which will be described later and
power management objects may be disposed in the order
of allocated priority.

[0217] Regarding grouping, household electrical appli-
ance monitor screen 500 shows grouping in accordance
with floors in premises (first grouping).

[0218] Each group grouped in accordance with the
floor is further grouped for each room (second grouping).
[0219] Then, consumed power in an electrical appli-
ance belonging to each group categorized for each room
is displayed. In processing, a plurality of pieces of at-
tribute information are registered for each electrical ap-
pliance in correspondence table 360, and grouping in a
plurality of layers is carried out based on attribute infor-
mation. Here, for each electrical appliance, a plurality of
pieces of attribute information of "floor" and "room" of
installation are registered.

[0220] In household electrical appliance monitor
screen 500, power management objects 502 to 506 pro-
vided in an upper region correspond to a 1F group and
they are further categorized into three groups for each
room.

[0221] In power management object 502, attribute in-
formation "floor" and "room" is displayed. The floor in the
premises is 1F and the room corresponds to the kitchen.
The number of corresponding meters is shown as the
number of electrical appliances belonging to the group,
and in the present example, 3 is shown. Based on meas-
urement information from the meter, consumed power
580 w which is the total of 3 meters is displayed as infor-
mation on power consumption. A bar graph is displayed
together with a numeric value, so that a value for con-
sumed power can intuitively be known and comparison
with another power management object can also readily
be made.

[0222] As a form of display of power management ob-
ject 502, card objects in such a state that a plurality of
cards (4 cards) are layered and a clip-shaped object ap-
pears to hold them together are displayed. Specifically,
of the plurality of (four) cards, a card in the forefront is
an appliance summarization card and cards displayed in
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such a form as arranged as layered behind the former
are appliance cards corresponding to meters. The
number of appliance cards corresponds to the number
of meters, that is, three electrical appliances, and three
cards in accordance with the number of three meters are
displayed in such a form as arranged as layered behind
the forefront card. Cards are displayed in such a form
that their positions are slightly displaced for viewing of
each card. With such display, for how many appliances
information on power consumption is provided can intu-
itively and readily be known intuitively from the number
of cards. If there are many meters, the number of appli-
ance cards may be restricted, and for example, the
number of cards may be set to three at the maximum.
[0223] The appliance summarization card summariz-
ing appliance cards, which looks like being layered on
the appliance cards, is provided, information on power
consumption is displayed within the card, and appliance
cards appear to be held together by a clip-shaped object,
so that the fact that the information is on power consump-
tion summarized as a result of grouping can also intui-
tively be known. This is also the case with a form of dis-
play of other power management objects.

[0224] In power management object 504, attribute in-
formation "floor" and "room" is displayed. The floor in the
premises is 1F and the room corresponds to a bedroom.
The number of electrical appliances belonging to the
group corresponds to the number of meters of two. Then,
based on measurement information from the meter, con-
sumed power 680 w which is the total of two meters is
displayed as information on power consumption.
[0225] In power management object 506, attribute in-
formation "floor" and "room" is displayed. The floor in the
premises is 1 F and the room corresponds to the kitchen.
The number of electrical appliances belonging to the
group corresponds to the number of meters of two. Then,
based on measurement information from the meter, con-
sumed power 780 w which is the total of two meters is
displayed as information on power consumption.
[0226] Power management objects 508 and 510 pro-
vided in a lower region of household electrical appliance
monitor screen 500 correspond to a 2F group and they
are categorized into two groups for each room.

[0227] In power management object 508, attribute in-
formation "floor" and "room" is displayed. The floor in the
premises is 2F and the room corresponds to a child’'s
room. The number of electrical appliances belonging to
the group corresponds to the number of meters of one.
Then, based on measurement information from the me-
ter, consumed power 330 w which is the total of one meter
is displayed as information on power consumption.
[0228] In power management object 510, attribute in-
formation "floor" and "room" is displayed. The floor in the
premises is 2F and the room corresponds to a bedroom.
The number of electrical appliances belonging to the
group corresponds to the number of meters of one. Then,
based on measurement information from the meter, con-
sumed power 130 w which is the total of one meter is
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displayed as information on power consumption.
[0229] The power management object in household
electrical appliance monitor screen 500 corresponds to
a selectably provided button, and by selecting a power
management object, a detailed group detail screen (Fig.
28) for a group of power management objects is dis-
played.

[0230] As shown in household electrical appliance
monitor screen 500 in the present embodiment, grouping
in a plurality of layers is carried out for display based on
a plurality of pieces of attribute information. Thus, even
when there are many electrical appliances, a state of
power consumption in a group of electrical appliances
categorized into each group can readily be known. By
making setting with an electrical appliance and attribute
information being associated with each other, regardless
of a condition of installation, categorization in accordance
with the attribute information can be made. Therefore,
by carrying out grouping by making use of attribute infor-
mation which can easily be known with attention being
paid to a group such as "floor" and "group", information
on a state of power consumption useful for a user can
be presented.

[0231] A boundary for distinction between the upper
region and the lower region is provided for having a cat-
egorized state more explicitly known is shown. As in the
present example, however, in a case that a floor is dis-
played in a power management object, such grouping as
categorization into upstairs and downstairs is explicit
from indication of the floor without particularly providing
a boundary, and hence no boundary can be provided.
[0232] Regarding a display format, as priority of at-
tribute information "floor", priority on a lower floor in the
order of 1F, 2F, 3F, 4F, ... is set in advance and display
is provided in accordance with the priority. The priority
can be reversed. An upper layer may be prioritized, and
for example, a lower region is displayed for 1F and an
upper region is displayed for 2F, such that information
on power consumption can more readily and intuitively
be understood in relation to an actual layered structure
of premises.

<Group Detail Screen>

[0233] Fig. 28 is a diagram illustrating a group detail
screen displayed on display 103 of display device 100
according to the third embodiment of the present inven-
tion.

[0234] Referring to Fig. 28, here, one example of a
group detail screen 700 according to the third embodi-
ment of the present invention is shown and a case that
power management object 502 is selected in household
electrical appliance monitor screen 500 is shown.
[0235] In group detail screen 700, here, electrical ap-
pliance objects 702 to 706 are provided.

[0236] Specifically, information on power consumption
in each in a group of electrical appliances belonging to
agroup corresponding to power management object 502
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(attribute information "1F" "living room") is expanded and
information on power consumption for each electrical ap-
pliance, that is, consumed power, is shown. Such indi-
cation is not limited to a value for consumed power. For
example, a value for an amount of consumed power in
an electrical appliance (Wh or KWh) may be displayed,
indication together with consumed power may be provid-
ed, or any information on power consumption may be
acceptable.

[0237] Inthe screen, in the present example, electrical
appliance object 702 corresponds to an electrical appli-
ance "air-conditioner" and consumed power 230 w is dis-
played as information on power consumption based on
measurement information from a meter.

[0238] Electrical appliance object 704 corresponds to
an electrical appliance "TV" and consumed power 180 w
is displayed as information on power consumption.
[0239] Electrical appliance object 706 corresponds to
an electrical appliance "TV 2" and consumed power 170
w is displayed as information on power consumption.
[0240] In accordance with the information, information
on power consumption in each electrical appliance be-
longing to the group, that is, information on consumed
power, can readily be checked on the group detail screen,
and power saving can be encouraged.

[0241] Though display is in accordance with the order
of consumed power in the group detail screen, the order
is notlimited to that scheme. For example, priority of elec-
trical appliances may be provided in advance and the
order may be in accordance with the priority.

[0242] In group detail screen 700, a direction object
712 for selecting an upward direction and a direction ob-
ject 714 for selecting a downward direction are provided.
By selecting and operating direction object 712, 714, in-
formation on power consumption in each electrical ap-
pliance belonging to another group can be displayed.
[0243] Specifically, another group categorized under
the same group through first grouping is also expanded
and a group detail screen is displayed. In the present
example, as another group, a group detail screen of a
group corresponding to attribute information ("1F", "kitch-
en") and a group detail screen of a group corresponding
to attribute information ("1F", "bedroom") categorized un-
der the group of floor "1F" are displayed, which will be
described later.

[0244] A "back" button 710 is provided, and by select-
ing the button, immediately preceding household electri-
cal appliance monitor screen 500 in Fig. 27 is displayed.
[0245] Though provision of direction objects 712 and
714 for allowing scrolling for display of another group
detail screen is described in the present example, limi-
tation to the scheme is not particularly intended. Scroll
display of another group detail screen may be provided
by providing a scroll bar and selecting and operating the
scroll bar.
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<Display Processing in Display Device 100>

[0246] Fig. 29 is a main flowchart illustrating process-
ing for display on display device 100 according to the
third embodiment of the present invention. The process-
ing is mainly performed by CPU 101 in cooperation with
display 103 based on data stored in memory 110 and
hard disk 109. This is also the case with a flow below.
[0247] ReferringtoFig. 29, initially, whether or not pow-
er has turned on is determined (step STT2). Specifically,
whether or not a not-shown power button provided in
display device 100 has been selected and whether or not
power has been turned on is determined.

[0248] When it is determined in step ST2 that power
has beenturned on (YEST in step ST2), then, information
on power consumption is obtained (step ST4).

[0249] Then, processing for displaying a management
screen is performed (step ST6). Details of the processing
for displaying a management screen will be described
later.

[0250] Then, whether or not an operation has ended
is determined (step ST8). When it is determined in step
ST8 that the operation has ended (YEST in step ST8),
the process ends (end).

[0251] When it is determined in step ST8 that the op-
eration has not ended, the process returns to step ST4
and the processing above is repeated. For example,
when a not-shown power button is selected again by way
of example of end of operation, the process ends.
[0252] Though a case that various types of processing
are performed by automatically starting up and executing
a program stored in memory 110 when a power button
is pressed is described in the present example, limitation
thereto is not intended, and various types of processing
can be performed by starting up a program in response
to an instruction from a user. This is also the case with
processing below.

[0253] Fig. 30is a flowchart illustrating the processing
for displaying a management screen according to the
third embodiment of the present invention.

[0254] Referring to Fig. 30, initially, a household elec-
trical appliance monitor screen is displayed (step ST10).
Specifically, the household electrical appliance monitor
screen described with reference to Fig. 27 is displayed
based on measurementinformation from ameter. Details
of the display processing will be described later.

[0255] Then, whether or not a power management ob-
ject has been selected is determined (step ST12). Spe-
cifically, whether or not a power management object has
been selected in the household electrical appliance mon-
itor screen described with reference to Fig. 27 is deter-
mined.

[0256] Whenitis determinedin step ST12thata power
management object has been selected (YEST in step
ST12), processing for displaying a group detail screen
corresponding to the power management object is per-
formed (step ST14). Specifically, the group detail screen
described with reference to Fig. 28 is displayed. Details
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of the processing for displaying the group detail screen
will be described later.

[0257] Then, the process ends (return).

[0258] When it is determined that no power manage-
ment object has been selected (NO in step ST12), wheth-
er or not other function button has been selected is de-
termined (step ST16).

[0259] When it is determined in step ST16 that other
function button has been selected (YEST in step ST16),
a screen corresponding to other function button is dis-
played (step ST18).

[0260] Then, the process ends (return).

[0261] Whenitis determined thatno other function but-
ton has been selected (NO in step ST16), the process
returns to step ST12.

[0262] Fig. 31 is a flowchart illustrating the processing
for displaying a household electrical appliance monitor
screen according to the third embodiment of the present
invention.

[0263] Referringto Fig. 31, initially, firstgroupingis car-
ried out based on first attribute information (step ST20).
In the example above, first grouping is carried out based
on attribute information "floor".

[0264] Then, second grouping is carried out based on
second attribute information (step ST22). In the example
above, second grouping is carried out based on attribute
information "room".

[0265] Then, information on power consumption is dis-
played for each group categorized through grouping in a
plurality of layers (step ST24).

[0266] Then, the process ends (return).

[0267] Fig. 32 is a flowchart illustrating the processing
for displaying a group detail screen according to the third
embodiment of the present invention.

[0268] Referring to Fig. 32, expansion processing for
each group categorized through first grouping is per-
formed (step ST30).

[0269] Then, information on power consumption is dis-
played for each electrical appliance belonging to the se-
lected group (step ST32).

[0270] Then, whether or notan instruction for selecting
another group has been given is determined (step ST34).
Specifically, whether or not an operation instruction for
selecting direction object 612, 614 in group detail screen
700 in Fig. 28 has been given is determined.

[0271] When it is determined in step ST34 that an in-
struction for selecting another group has been given
(YEST in step ST34), the process returns to step ST34,
and information on power consumption for each electrical
appliance belonging to the selected group is displayed.
[0272] When no instruction for selecting another group
has been given in step ST34 (NO in step ST34), whether
or not the "back" button has been operated is determined
(step ST36). Specifically, whether or not a "back" button
610 has been selected in group detail screen 700 in Fig.
28 is determined.

[0273] When it is determined in step ST36 that the
"back" button has been operated (YEST in step ST36),
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the process ends (return). Namely, transition to preced-
ing household electrical appliance monitor screen 500 is
made.

[0274] When it is determined in step ST36 that the
"back" button has not been operated (NO in step ST36),
the process returns to step ST34.

[0275] Fig. 33 is a diagram illustrating a concept of ex-
pansion processing in the processing for displaying the
group detail screen according to the third embodiment
of the present invention.

[0276] Referringto Fig. 33, by way of example, a power
management object in the household electrical appliance
monitor screen described with reference to Fig. 27 is
shown in a schematic form. A case that one of power
management objects, "1F living room," is selected is de-
scribed.

[0277] When a power management object "1F living
room" is selected, grouping based on floor is made as
first grouping and hence expansion processing is per-
formed for each group having attribute information "1F"
categorized through that grouping. Expansion into a
group of attribute information "1F living room," a group
of attribute information" 1F kitchen", and a group of at-
tribute information "1F bedroom" is made.

[0278] Then, information on power consumption in an
air-conditioner, a TV 1, and a TV 2 which are electrical
appliances belonging to selected "1F living room" is dis-
played on display 103.

[0279] For example, when an operation instruction for
selecting direction object 612 for selecting an upward
direction is given as an instruction for selecting another
group, information on power consumption in each of an
air-conditioner and a TV which are electrical appliances
belonging the group "1F bedroom" is displayed on display
103 in response to the instruction. When a further oper-
ation instruction for selecting direction object 612 select-
ing the upward direction is given, information on power
consumption in each of a microwave oven and a refrig-
erator which are electrical appliances belonging the
group "1F kitchen" is displayed on display 103.

[0280] By displaying a detail screen for each group in
correspondence with an operation instruction for selec-
tion through such display, information on power con-
sumption in an electrical appliance belonging to each
group can readily be known.

[0281] Though a case that information on power con-
sumption in an electrical appliance belonging to a group
for which an operation instruction for selection has been
given in display 103 is displayed on display 103 in cor-
respondence with the operation instruction for selection
is described in the present example, limitation thereto is
not particularly intended. When there is a room in a dis-
play region of display 103, information on power con-
sumption in an electrical appliance belonging to another
group may together be displayed.

[0282] Though a case that a group detail screen of
each group categorized through first grouping is dis-
played has been described in the present example, lim-
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itation theretois not particularly intended and group detail
screens of all groups may be expanded and displayed.
For example, display in accordance with an operation
instruction for selection may be provided also for a group
of attribute information "2F".

<Other Variations>

[0283] For example, in a case that premises are col-
lective housing such as condominiums or dormitories in
the household electrical appliance monitor screen in Fig.
27, a"No." such as an apartment number may be regis-
teredinstead of attribute information "floor", first grouping
may be carried out for each apartment (No.), and then
second grouping may be carried out for each piece of
attribute information "room" for display. Information on
power consumption for each household can be displayed
and power saving can be encouraged.

[0284] Alternatively, regarding a type of an electrical
appliance, electrical appliances of which information on
power consumption is highly needed to be checked can
be categorized in advance, first grouping of a plurality of
electrical appliances can be carried out for each frequen-
cy of checking, and second grouping can be carried out
for each piece of attribute information "room". For exam-
ple, regarding a type of an electrical appliance, first
grouping can be carried out, for example, with frequency
of necessity for checking being set in three stages (high,
medium, low) in correspondence. Since categorization
is based on frequency of necessity for checking, a group
of which power saving should be promoted by a user can
readily be known, which is highly convenient.

[0285] Though second grouping based on attribute in-
formation "room" has been described above, limitation
to that attribute information is not particularly intended
and categorization may be based on other attribute in-
formation.

[0286] Fig. 34 is a diagram illustrating a variation of a
household electrical appliance monitor screen according
to the third embodiment of the present invention.
[0287] Referringto Fig. 34, here, a plurality of electrical
appliances are grouped in a household electrical appli-
ance monitor screen 530 based on received measure-
ment information, and a screen in which object display
of information on power consumption in a group of
grouped electrical appliances is provided is shown.
[0288] Specifically, a plurality of power management
objects are displayed, and five power management ob-
jects 532 to 540 are provided by way of example.
[0289] Here, in household electrical appliance monitor
screen 530, first groupingis carried out based on attribute
information "floor" and second grouping is carried out
based on "type" of an electrical appliance as attribute
information.

[0290] Namely, second grouping is carried out based
on a type of electrical appliances "TV", "air-conditioner",
and "lighting". Information on power consumption in
types as awhole (consumed power) can readily be known
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based on categorization for each type of appliance and
power saving can be encouraged.

[0291] A tab button 542 "display for each appliance" is
provided in household electrical appliance monitor
screen 530 and displayed in the present example. For
example, however, by providing a tab button 512 "display
for each room" as shown in Fig. 27, 275 household elec-
trical appliance monitor screens 500 can also be dis-
played by selecting the tab button.

[0292] Though grouping based on "floor" in premises
as attribute information in first grouping has been de-
scribed in the present example, for example, categoriza-
tion based on applications of electrical appliances may
be made. For example, categorization into "AV equip-
ment", "cooking", "air-conditioning”, "house chores", and
"cosmetic" as a type of electrical appliances may be
made in advance, first grouping of a plurality of electrical
appliances based on the applications may be carried out,
and second grouping for each piece of attribute informa-
tion "type" may be carried out for display. Alternatively,
applications of electrical appliances employed as at-
tribute information can also be registered in a user inter-
face screen.

[0293] Alternatively, regarding a type of electrical ap-
pliances, whether or not electrical appliances are adapt-
ed to energy saving may be categorized in advance, first
grouping of a plurality of electrical appliances may be
made based on whether or not an electrical appliance is
adapted to energy saving, and second grouping may be
carried out for each piece of attribute information "type"
for display. A group adapted to energy saving can readily
be identified and power saving can be encouraged.
[0294] Regarding another scheme, frequency of use
of a meter (consumed power measurement device) may
be employed as attribute information for grouping. Spe-
cifically, the number of times of setting and registration
of a meter (consumed power measurement device) or
the number of times of change of a corresponding appli-
ance may be stored, first grouping may be carried out
based on whether or not the number of times is equal to
or more than a prescribed number of times, and second
grouping for each piece of attribute information "type"
may be carried out for display. Categorization into appli-
ances connected in a fixed manner and appliances oth-
erwise can be made based on that grouping, and an ap-
pliance in which power should be saved can readily be
identified and power saving can be encouraged.

[0295] Fig. 35isadiagramillustrating another variation
of the household electrical appliance monitor screen ac-
cording to the third embodiment of the present invention.
[0296] Referringto Fig. 35, here, a plurality of electrical
appliances are grouped in a household electrical appli-
ance monitor screen 550 based on received measure-
ment information, and a screen in which object display
of information on power consumption in a group of
grouped electrical appliances is provided is shown.
[0297] Specifically, a plurality of power management
objects are displayed, and by way of example, five power
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management objects 552 to 560 are provided.

[0298] Here, in household electrical appliance monitor
screen 550, first grouping is carried out based on attribute
information "floor" and second grouping based on "de-
partment" where an electrical appliance is used as at-
tribute information is carried out.

[0299] Namely, based on categorization, for example,
for each department such as "general affairs depart-
ment", "accounting department”, and "planning depart-
ment" as "department" where an electrical appliance is
used, power consumption in an electrical appliance can
readily be known for each department and power saving
can be encouraged. For example, information on depart-
ments to be used as attribute information can be regis-
tered in a user interface screen. Categorization may be
based on a group name without limited to "department”.
Though first grouping based on attribute information
"floor" has been described, grouping may be carried out
based on area information such as "room" or "office".
[0300] Though two pieces of attribute information are
set in the embodiment above, the present invention is
not limited thereto and three or more pieces of attribute
information may be set. For example, in a case of collec-
tive housing such as condominiums or dormitories, it is
possible that there are 1F and 2F in each apartment. In
that case, three attributes of "No." such as an apartment
number, "floor" such as 1F or 2F, and "room" can be set
as attribute information. Here, in household electrical ap-
pliance monitor screen 550, first grouping based on at-
tribute information "No.", second grouping based on at-
tribute information "floor", and third grouping based on
attribute information "room" can be carried outand results
thereof can be shown.

[0301] The presentinvention can set only one piece of
attribute information. For example, in a case of a resi-
dential house, only "room" can also be set as attribute
information. Here, in household electrical appliance mon-
itor screen 550, first grouping based on attribute infor-
mation "room" can be made and results there of can be
shown.

<Specific Example of Power Management Object>

[0302] Though aform of cards as a form of power man-
agement objects has been described in the example
above, limitation to such a form is not particularly intend-
ed and various forms can be made use of.

[0303] Fig. 36 is a diagram illustrating a variation of a
form of a power management object according to the
third embodiment of the present invention.

[0304] Fig. 36 (a) shows a form of a balloon and a bal-
loon can be like cloud.

[0305] Alternatively, a power management object may
be displayed in a form of another balloon as shown in
Fig. 36 (b).

[0306] Alternatively, a three-dimensional power man-
agement object can also be displayed as shown in Fig.
36 (c) without limited to a two-dimensional object.
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[0307] Such aformis by way of example, and a power
management object having a form of an image such as
a petal, a star, a hand, and a face can also be used.
[0308] Though display in a form of an object has been
described above as display of information on power con-
sumption, display in a form of a list can also be provided
without using an object in particular.

<Other Configurations>

[0309] Though a configuration that display device 100
contains memory 110 recording information from meters
400A to 400E has been described, the present invention
is not limited to that configuration and memory 110 can
also be provided outside display device 100. By doing
s0, as compared with a case that memory 110 is provided
in display device 100, a large capacity for storage can
readily be achieved, which is preferred.

[0310] Memory 110 provided outside display device
100 can also operate in cooperation with another CPU
having a function similar to that of CPU 101. As such,
information from meter 400 can be processed by another
CPU and recorded in memory 110, or measurement in-
formation recorded in memory 110 can be processed.
[0311] Processing here is, for example, accumulation
of consumed power in each electrical appliance which is
measurement information measured by meter 400 over
a prescribed period of time for calculation of an amount
of consumed power in the electrical appliance and record
of that amount of consumed power in memory 110, or
conversion in another CPU, of consumed power in each
electrical appliance which is measurement information
measured by meter 400 and recorded in memory 110
into display information for display on display 103 of dis-
play device 100.

[0312] As such, processing performed in display de-
vice 100 can be lessened and processing load on display
device 100 can be mitigated.

[L: Other Embodiments]

[0313] Though a configuration example of local man-
agement system 2 associated with power system 1 has
been shown as a typical configuration in the first to third
embodiments and the variations thereof described
above, a more highly networked configuration as repre-
sented by whatis called a cloud system may be adopted.
[0314] For example, in realizing a management sys-
tem according to the present embodiment as a cloud sys-
tem, a function for storing measurement information, a
function for generating electric power information, a func-
tion for holding and managing history information, and a
function for holding and managing correspondence are
performed by an external server device in their entirety
or in part. In such a case, typically, as a function on a
local side where power system 1 exists, a function for
transferring measurement information from meter 400 to
a server device on a remote side and a function for re-
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ceiving data for displaying electric power information
from the server device on the remote side and displaying
the data on a display exist. In generating electric power
information in the server device on the remote side, nec-
essary electric power information can be accessed from
any location and device through a Web browser.
[0315] Though embodiments of the present inventions
have been described above, it should be understood that
the embodiments disclosed herein are illustrative and
non-restrictive in every respect. The scope of the present
invention is defined by the terms of the claims, and is
intended to include any modifications within the scope
and meaning equivalent to the terms of the claims.

REFERENCE SIGNS LIST

[0316] 1 power system; 2 management system; 100
display device; 100A home controller; 101,301 CPU; 102
touch panel; 103 display; 104 tablet; 105 operation but-
ton; 106, 304 communication interface; 107 output inter-
face; 108 input interface; 109, 302 hard disk; 110, 303
memory; 111 speaker; 112, 305 clock; 150, 150A history
information table; 200 electrical appliance; 200A air-con-
ditioner; 200B television; 200C microwave oven; 200D
refrigerator; 200E lighting fixture; 200X photovoltaic pow-
er generation apparatus; 200Y rechargeable battery;
200Z power conditioner; 250A, 250B, 250C, 250D, 250E,
4002 plug; 300 data storage device; 350, 350B, 370,
370A measurement information table; 360 correspond-
ence table; 400, 400A to 400E meter; 401 network; 402
power line; 4001 socket; 4003 shunt resistor; 4004, 4005
main line; 4007 power supply portion; 4010 electric power
detection portion; 4011 voltage input ADC; 4012 current
input ADC; 4013 multiplier; 4014 frequency conversion
portion; 4020 communication module; 4021 CPU; 4022
ROM; 4023 RAM; 4024 GPIO; 4025 RF portion; 4030
antenna; 4041 LED; 4042 setting button; 4051, 4053 sur-
face; and 4052 side surface.

Claims
1. A power management device, comprising:

an obtaining portion for obtaining information on
power consumption from a plurality of electrical
appliances;

a display portion; and

a controller for causing said display portion to
display the information on power consumption
in said plurality of electrical appliances obtained
through said obtaining portion,

in each said electrical appliance, a plurality of
pieces of attribute information being set in ad-
vance in association, and

said controller

carrying out grouping of said plurality of electri-
cal appliances in a plurality of layers based on
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said plurality of pieces of attribute information,
and

for each group categorized through grouping in
said plurality of layers, causing information on
power consumption in an electrical appliance
belonging to the group to be displayed.

The power management device according to claim
1, wherein

said controller can accept an instruction for display-
ing the information on power consumption in an elec-
trical appliance belonging to each group, and
when the instruction is accepted, said controller
causes the information on power consumption in an
electrical appliance belonging to an upper group
among said plurality of electrical appliances to be
displayed for each electrical appliance.

The power management device according to claim
2, wherein

said instruction is a selection instruction for each
group,

said controller can cause, when said controller ac-
cepts said selection instruction, said display portion
to display the information on power consumption ex-
panded for each group, for each electrical appliance
belonging to the group,

the information on power consumption for each elec-
trical appliance belonging to the selected group is
displayed in a display region of said display portion,
and

the information on power consumption for each elec-
trical appliance belonging to a group not displayed
inthe display region is displayed in the display region
of said display portion in response to an operation
instruction.

The power management device according to claim
3, wherein

said information on power consumption is at least
one of consumed power and an amount of consumed
power in connection with said plurality of electrical
appliances, and

said controller causes atleast one of consumed pow-
er and the amount of consumed power to be dis-
played in an order in accordance with a prescribed
scheme for each electrical appliance belonging to
the selected group.

The power management device according to any of
claims 1 to 4, wherein

said information on power consumption is at least
one of consumed power and an amount of consumed
power in connection with said plurality of electrical
appliances,

priority is setand allocated in advance to at least one
piece of attribute information of said plurality of piec-
es of attribute information, and
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said controller causes, for each group categorized
through grouping in said plurality of layers in accord-
ance with the priority allocated to said attribute infor-
mation, at least one of total consumed power and a
total amount of consumed power in electrical appli-
ances belonging to the group to be displayed.

The power management device according to any of
claims 1 to 5, wherein

said controller causes, for each group categorized
through grouping in said plurality of layers, an object
indicating information on power consumption in an
electrical appliance belonging to the group provided
such that an instruction for selection can be given to
be displayed.

The power management device according to claim
6, wherein

said object is displayed in such a form that objects
in accordance with the number of electrical applianc-
es belonging to each group are layered.

A method of controlling a power management de-
vice, including the steps of:

obtaining, by the power management device, in-
formation on power consumption from a plurality
of electrical appliances; and

displaying, by the power management device,
the obtained information on power consumption
in connection with said plurality of electrical ap-
pliances on a display portion,

in each said electrical appliance, a plurality of
pieces of attribute information being set in ad-
vance in association, and

said displaying step including the steps of
carrying out, by the power management device,
grouping of said plurality of electrical appliances
in a plurality of layers based on said plurality of
pieces of attribute information, and

displaying, by the power management device,
for each group categorized through grouping in-
to said plurality of layers, the information on pow-
er consumption in an electrical appliance be-
longing to the group.

9. A program for controlling a power management de-

vice having a display portion, causing a computer to
perform processing including the steps of:

obtaining, by the computer, information on pow-
er consumption from a plurality of electrical ap-
pliances; and

displaying, by the computer, the obtained infor-
mation on power consumption in connection
with said plurality of electrical appliances on the
display portion,

in each said electrical appliance, a plurality of
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pieces of attribute information being set in ad-
vance in association, and

said displaying step including the steps of
carrying out, by the computer, grouping of said
plurality of electrical appliances in a plurality of
layers based on said plurality of pieces of at-
tribute information, and

displaying, by the computer, for each group cat-
egorized through grouping into said plurality of
layers, the information on power consumption
in an electrical appliance belonging to the group.
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